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FOREWORD
1. PURPOSE
FMFRP 0-59, The Environment and its Effects on Materiel,

Personnel, and Operations with Special Emphasis on the Middle

East, provides an overview of the problems encountered in desert
warfare and some of their solutions.

2. BACKGROUND

a. Desert operations have much in common with operations in
the other parts of the world. The unique aspects of desert
operations stem primarily from deserts' heat and lack of
moisture. While these two factors have significant consequences,
most of the doctrine, tactics, techniques, and procedures used in
operations in other parts of the world applies to desert
operations. The challenge of desert operations is to adapt to a
new environment.

b. FMFRP 0-59 was prepared by Mr. Paul Krause of the U.S.
Army Engineer Topographic Laboratories to fill the need raised by
Operation Desert Shield for a brief manual which orients
commanders and soldiers on the problems associated with military
operations in Saudi Arabia. FMFRP 0-59 was originally published
in September 1990 as Operational Handbook 0-59.

c. Because the need for the information in this handbook
arose suddenly and without warning, much of the material included
in this handbook is drawn from draft documents and old documents.
Consequently, while the general nature of the problems described
is correct, specific solutions mentioned in the book may not in
practice be adequate. This manual offers some well-founded
theories which have given those operating in deserts the
professional judgment to be effective.

3. SUPERBESSION

Operational Handbook 0-59, The Environment and its Effects on

Materiel, Personnel and Operations with Special Emphasis on the
Middle East; however, the texts of FMFRP 0-59 and OH 0-59 are

identical and OH 0-59 will continue to be used until the stock is
exhausted.



4. RECOMMENDATIONS

Users' comments are valuable to improving this manual. Submit
comments to --

Commanding General
Marine Corps Combat Development Command (WF12)
Quantico, VA . 22134-5001

5. CERTIFICATION

Reviewed and approved this date.

BY DIRECTION OF THE COMMANDANT OF THE MARINE CORPS

ML Loagron

M. P. CAULFJELD
Major General, U.S. Marine Corps
Deputy Commander for Warfighting
Marine Corps Combat Development Command
Quantico, Virginia

DisT: 1400059000
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CAVEAT

‘THE INFORMATION CONTAINED HEREIN WAS EXTRACTED FROM
THE FILES OF THE ENVIRONMENTAL EFFECTS BRANCH, U.S. ARMY
ENGINEER TOPOGRAPHIC LABORATORIES, FORT BELVOIR,

VIRGINIA.

THIS INFORMATION IS INTENDED TO GIVE THE READER AN APPRECIATION
OF THE MIDDLE-EAST ENVIRONMENT AND TO HIGHLIGHT SOME OF THE

EFFECTS THAT THE DESERT ENVIRONMENT CAN HAVE ON EQUIPMENT,

PERSONNEL AND OPERATIONS.

THIS INFORMATION SHOULD NOT BE CONSIDERED TOTALLY COMPLETE.

ENVIRONMENTAL EFFECTS, OTHER THAN THOSE CITED HEREIN, MAY

OCCUR.

THIS DOCUMENT IS NOT INTENDED TO SUPERSEDE OR
REPLACE ANY CURRENT DOCTRINE OR TRAINING PHACTICES.
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General Clima

In the Arabian desert a persistent wind called the shamal blows
from May through August.

The deserts of the Middle east are very hot during the summer
months, but lower delta area of Irag and the coastal areas of the

Persian Gulf and the gulf itself are some of the hottest and most
oppressive parts of the world.

During August, the hottest month for Iraq, temperatures of 120°F
have been recorded near Basra and Diwaniya.

Along the Arabian coast of the Persian Coast the summer wind
(shamal) a hot desiccating wind brings normal activity to a halt
for a few days almost every year.

Climatic Conditions

* The Persian Gulf area has the most severe combination of high

temperatures and high humidities found anywhere in the world.

The Red Sea area is only a little less severe. At prototype
stations along the Persian Gulf such as Abadan, Iran, Kuwait
City, Kuwait, and Bahrein Island one can encounter summer
conditions with ambient air temperatures of 105° F (41° C),
dewpoints of 88° F (31° C), relative humidities of 59 per cent,
and noontime solar radiation intensities of 343 BTU's per sq ft
per hr (1080 watts per sq meter). This combination of conditions
makes prolonged work by humans nearly impossible. It also
severely affects many types of military equipment. Environmental
control (e.g., air conditioning) problems are much more severe
under these extreme conditions than under more typical high-
temperature/high humidity conditions.

* The highest surface water temperature in the oceans was
recorded in the Persian Gulf. An August temperature of 101° F
(38° C) was meaured in the shallow waters of the Gulf. 1In August
temperatures above 94° F occur 20 per cent of the time,
temperatures above 95° F occur 5 per cent of the time, and
temperatures above 96° F occur 1 per cent of the time.
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IRAQ
GENERAL INFORMATION

TlGRlS RlVER Source: DMA Pub. 170

* Flows SSE past Baghdad then SE to its junction with the
Euphrates at Al Qumah (31 00'N 47 26'E).

* The tidal effect is felt for about 30 miles above Al Qumah.

* Only shallow-draft vessels can navigate the river above
Al Qumah.

* Vessels with a 3Ft draft can reach 200 miles NNW of Baghdad.

* Rise in river by rain & snow begins the middie of November.

* The river is full by the end of December.

* The river begins to fall in May.

* The river reaches its lowest level in September.

* The river is narrow and is difficult to navigate with its many
bends and strong current of 3 to 4 knots.
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IRAQ

GENERAL INFORMATION

EUPHRATES RIVER

Source: DMA Pub. 170

* Flows from Syria to its junction with the Tigris river
at Al Qumah (31 00'N 47 26'E).

* There is litle current.

* The bottom is composed of soft mud.

* From Al Qumah the main channel leads WSW with depths to 12 Ft.
* Vessels with drafts of 12 Ft ascend the river for about 20 miles.
* Vessels with 4 Ft drafts can reach the entrance of Hawr al Hammar.

* The lake only has depths of 2to 3 Ft.
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Equipment Problems

* Tests have shown that a number of different types of vehicles
develope operating problems when the air temperature rises above
100° F. Some of these problems are mechanical, such as vapor
lock, engine overheating, and overheating of transmission oil.
Other problems involve personnel discomfort and inefficiency, due
to excessive inside temperatures in tanks and truck cabs, where

temperatures may be as high as 35-40 °F above ambient air
temperatures.

* Unless constantly maintained, arms .and weapons of all sorts,
from the pistol to the artillery piece wear out faster in the
dusty atmosphere of the desert than elsewhere. The barrels of
guns and unprotected moving parts are especially affected. The
weapons most vulnerable are those of the small arms, sub-machine,
and machine gun classes which are normally operated close to the
ground. Many expedients such as wrapping or covering the moving
parts, capping of artillery pieces and rifles with muzzle
protectors, and other temporary improvisions, can act as
effective countermeasures.
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ENVIRONMENTAL EFFECTS CHARTS

SURFACE WIND
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TABLE A-13. WEATHER EFFECTS YR(M SURYACK WIND

SEVERE DEGRADATION MODERATE DEGRADATION

WEATHER

SYSTEM/EVENT REMARKS SYSTEM/EVENT REMARKS

LT 25 INCENDIARIES
GT 7 GROUND SURVEILLANCE INCREASED
RADARS NOISE
GT 15 ACOUSTIC SENSORS LESS EFFECT
GT 1S TOW IHPACTS .
CROSS TRACKING
WIND —
P
GT 20 GROUND SURVEILLANCE INCREASED COMM ANTENNAS i
RADARS NOISE NOE OPERATIONS ,Eg
GT 25 PERSONNEL =
GT 30 HELICOPTERS MAY CANCEL
MISSION
(SEE AVN FOR{
DETAILS)
GT 40 PERSONNEL
GT 45 ' ACOUSTIC SENSORS LESS EFFECT.
GT S0 COMM ANTENNAS
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TABLE A-18. WEATHER EFYFECTS FROM SURFACE SNIND

SEVERE DEGRADATION MODERATE DEGRADATION

WEATHER
VALUE .
KNOTS

SYSTEM/EVENT REMARKS SYSTEM/EVENT REMARKS

INCENDIARIES
GROUND SURVEILLANCE INCREASED
RADARS HOISE
TOW IMPACTS
TRACKING
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GROUND. SURVEILLANCE INCREASED COMM ANTENRAS
RADARS NDISE HOE OPERATIONS
COBRA (AH-1) ROCRET ROCKET SYS.
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(SEE AVH

FOR DETAILS)

PERSONNEL
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FIXED WING AIRCRAFT MAY CANCEL
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{SEE AVN
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TABLE A-23. WEATHER EFFECTS FROM SURYACE WIND

SEVERE DEGRADATION MODERATE DEGRADATION

SYSTEM/EVENT REMARKS SYSTEM/EVENT REMARKS
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} WEATHER

TABLE A-28.

WEATHER EFFECTS FROM SURFACE WIND

SEVERE DEGRADATION

MODERATE DEGRADATION

SYSTEM/EVENT

REMARKS

SYSTEM/EVENT

ACOUSTIC SENSORS

REMARKS

OV/RV-1D
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MAX FOR

2 BLADED HELICOPTER

oW
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§ GT 25
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WIND
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§ GT 30
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COBRA (AH-1S)
CAYUSE (OH-6)
SEMINOLE (U-8)
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TABLE A-33. WEATHER EFFECTS FTROM SURVACE WIND

MODERATE DEGRADATION

T
.n Iu'
e
" "':l

Nl
- E

g

SYSTEM/EVENT REMARKS [

GROUND SURVEILLANCE
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TABLE A-8. WEATHER EFFECTS YROM SURFACE WIND

SEVERE DEGRADATION MODERATE DEGRADATION

WEATHER

SYSTEM/EVENT REMARKS SYSTEM/EVENT REMARKS

INCENDIARIES

GROUND SURVEILLANCE INCREASED
RADARS | NOISE
[]
ACOUSTIC SENSORS s LESS EFFECT.

—
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TABLE A-3. WEATHER EFFECTS FROM SURFACE WIND

SEVERE DEGRADATION MODERATE DEGRADATION

SYSTEM/EVENT REMARKS SYSTEM/EVENT REMARKS

INCENDIARIES

GROUND SURVEILLANCE
RADARS

INCREASED
NOISE

ACOUSTIC SENSORS LESS EFFECT.

TOW IMPACTS

TRACKING

GROUND SURVEILLANCE
RADARS

INCREASED COMM ANTENNAS
NOISE NOE OPERATIONS

PERSONNEL

HELICOPTERS MAY CANCEL
MISSION
(SEE AVN

FOR DETAILS)

PERSONNEL

ACOUSTIC SENSORS LESS EFFECT.
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SOME GENERAL RULES-OF-THUMB REGARDING:

OPTICAL PROBLEMS IN THE DESERT

OVERALL EXCELLENT VISIBILITY IN DESERT MAY MEAN THE
INABILITY TO AVOID DETECTION BY ENEMY

HIGH SURFACE TEMPERATURES CREATE STRONG CONVECTION AND
CAUSE HEAT SHIMMER AND HAZE AT THE SURFACE

EARLY MORNING MAY BE BEST TIME FOR PHOTO RECONNAISSANCE

SURFACE SHIMMER REDIJCES TARGET RESOLUTION AND STABILITY OF
SMALL OBJECTS. DIFFICULT TO PRECISELY FOCUS OR ALIGN OPTICAL DEVICES.

SURFACE GLARE MAY CAUSE THE EQUIVALENT OF 'SNOW BLINDNESS’ AND
HAMPER USE OF OPTICAL DEVICES

BATTLE ACTIVITY INCREASES AMOUNTS OF DUST IN THE ATMOSPHERE
AND MAKES ALL OF THE ABOVE PROBLEMS MORE SEVERE.

BLOWING SAND AND DUST ALSO ABRADES AND SCRATCHES OPTICAL DEVICES
RAPIDLY. KEEP LENSES COVERED WHEN NOT IN USE.
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SOME GENERAL RULES-OF-THUMB REGARDING:

MOBILITY/VEHICLE OPERATION PROBLEMS IN THE DESERT

® MAJOR PROBLEM IS SAND AND DUST CONTAMINATION OF VEHICLES
FILTERS MAY REQUIRE CHANGING EVERY FEW HOURS UNDER SEVERE CONDITIONS

@ REDUCED POWER, INCREASED FUEL CONSUMPTION, OVERHEATING AND
PREMATURE ENGINE FAILURE CAN RESULT FROM CLOGGED FILTERS

@ HIGH OPERATING TEMPERATURES MAY ALSO RESULT FROM CLOGGED
RADIATOR FINS

® HIGH TEMPERATURES CAUSE PREMATURE FAILURE OF COOLING AND
LUBRICATION SYSTEMS

® OPERATING VEHICLES OVER ROUGH OR SANDY TERRAIN MAY MEAN USING
LOWER GEARS AND HENCE INCREASING ENGINE OPERATING TEMPERATURE

® VEHICLE POWER DERATING IS CONSIDERED TO BE A ONE PERCENT LOSS

PER 10 DEGREES F ABOVE 60F (PLUS 3 PERCENT PER 1000 FT RISE IN
ELEVATION)

® MAINTENANCE PERSONNEL SHOULD BE WARNED ABOUT HIGH ENGINE AND
VEHICLE SURFACE TEMPERATURES - TO AVOID BURNS
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SOME GENERAL RULES-OF-THUMB REGARDING:

'~ COMMO-ELECTRONICS PROBLEMS IN THE DESERT

HIGH FREQUENCY OF THERMAL INVERSIONS SETS UP CONDITIONS THAT
CAUSE 'DUCTING’ OF ELECTROMAGNETIC SIGNALS

RADIO WAVES ARE DUCTED UPWARD DURING THE DAY AND DOWNWARD
AT NIGHT. CAUSES FADED, WEAKENED SIGNAL OR COMPLETE LOSS

DURING THE DAY, COMMOQO EQUIPMENT MAY REQUIRE 4 TO 8 db
MORE IN DESERT LOCATIONS THAN AT MORE TEMPERATE SITES

AT NIGHT, DUCTING MAY INCREASE RADIO AND RADAR RANGE. MAY ALLOW
ENEMY TO EXPLOIT COMMO AND ALSO MAY CAUSE COMMO CONGESTION

MULTIPATH PROPAGATION A PROBLEM FOR THE 'C’ AND 'S’ BAND RADARS.
MAY CAUSE FREQUENT TARGET LOSS IN EARLY WARNING AND GCI RADARS.

ELECTROMAGNETIC ATTENUATION (.2db/KM) IN THE X BAND AND AT
HIGHER FREQS IS PRONOUNCED DURING DUST CLOUD PRESENCE

RADIO STATIC, CAUSED BY ELECTRIFICATION OF DUST PARTICLES
AND CORONA DISCHARGES FROM ANTENNAS A PROBLEM. STATIC INCREASES
AS DUST CLOUD DENSITY AND WIND VELOCITY INCREASE.



ENVIRONMENTAL EFFECTS AND RULES OF THUMB
*k***DESERT MAINTENANCE##&#&#&

MEASURE OIL AND WATER LEVELS
THOROUGHLY CHECK COOLING SYSTEM HOSES
DRAIN FUEL FILTERS OFTEN

FREQUENTLY CLEAN AIR FILTERS

WATCH GAGES FOR WARNING SIGNS

EYEBALL BATTERIES FOR CRACKED CASES AND LOW FLUID
LEVELS

KEEP EQUIPMENT CLEAN

COVER UNUSED GLASS SURFACES

REPQRT FAULTS TO MAINENANCE PERSONNEL
NEVER TOUCH SUN-BAKED METAL WITH BARE HANDS

USE PROPER LUBRICANTS IN PROPER AMOUNTS
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SOME GENERAL RULES-OF-THUMB REGARDING:

AIRCRAFT MAINTENANCE IN THE DESERT

LOCATE MAINTENANCE AREAS ON HARDEST GROUND POSSIBLE
TO THE WINDWARD SIDE OF OPERATIONAL (TAKEOFF/LANDING) AREAS

POSTPONE REPAIRS IF SAND AND DUST STORMS ARE OCCURRING
KEEP MAINTENANCE AREAS FREE OF SAND AND DUST

CONSTRUCT SHELTERS TO COVER WORK AREAS AS WELL AS
WINDBREAKS TO DECREASE BLOWING DUST IN MAINTENANCE AREAS

CLEAN, INSPECT AND PROPERLY LUBRICATE FREQUENTLY. WHEN MIXED WITH
OIL/GREASE, SAND BECOMES AN EFFECTIVE GRINDING AGENT.

SEAL ALL OPENINGS WITH DUST-PROOF COVERS WHILE AIRCRAFT
IS ON THE GROUND. AFTER SERVICING, REPLACE SEALS IMMEDIATELY.

DO NOT LAY TOOLS ON THE DESERT GROUND. KEEP THEM CLEAN.

SPARE PARTS MUST BE KEPT CLEAN AND STORED IN LOCKERS OR BINS
AWAY FROM SAND AND DUST.

THE SUN CAN RAISE THE TEMPERATURE OF AIRCRAFT SURFACES TO
ABOVE 150 TO 160F - CAUSING BURNS TO MAINTENANCE PERSONNEL.
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*#xxx% TIPS ON DESERT STORAGE **##*%

— KEEP ITEMS IN TRANSIT CONTAINERS TO PREVENT DUST INFILTRATION

- KEEP ITEMS OUT OF DIRECT EXPOSURE TO THE SUN IF POSSIBLE,
USE PROPER TECHNIQUES TO SHADE THE STORED ITEM.

-~ USE PROPER VENTILATION TO KEEP HIGH INDUCED AIR TEMPERATURES
FROM OCCURRING

~ FOLLOW PROPER HANDLING PROCEDURES FOR PERISHABLE ITEMS

- USE CARE WHEN HANDLING DUMP STORED ITEMS THAT HAVE BEEN EXPOSED TO

DIRECT SOLAR RADIATION. SURFACE TEMPERATURES > 160F CAN CAUSE BURNS.
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Acclimatization for Hot Conditions

Most people can get accustomed to working in high temperatures,
whether in the stokehold of a ship, in the desert, or in a
‘harvest field if adequate water is available and with periods of
rest spaced through the work period.

Heat acclimatization possesses the following characteristics:

o It begins on the first day and is well developed by
the fourth day.

o It is enhance by good physical condition.
o It is enhanced by exercise in the heat- mere
exposure without exercise confers only slight

acclimatization.

o Short daily exposures with work can result in
appreciable acclimatization.

o The pattern of acclimatization is the same for short,
severe exercise as for lesser work of longer duration.

o Acclimatization is well retained for one to two
weeks after which it is lost at variable rates.

0 Occasional exposures at intervals of up to one month
suffice for retention of acclimatization.

Eighty percent of the total acclimatization attained in 23 days
had occurred within the first seven days.

The acclimatization process is definitely impaired by low salt

intake (5.8 grams daily), but that high intakes (over 15 grams),
do not enhance the process.
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INFORMATION ON ENVIRONMENTAL EFFECTS ON MAN AND MATERIEL IN THE
MIDDLE EAST

* A man's water requirement while doing strenuous work is about
one quart per hour if the temperature is 120° F (49° C). This is
about as high as water requirements would ever get (because
prolonged work is not possible at such high temperatures and such
conditions cannot persist for more than a few hours.) This is
aboutolo times as much water as is required to work at 60° F
(15.6° C.)

*# Survival time for men without water is only 2 or 3 days when
the mean temperature exceeds 90° F (32° C.)

* While temperatures over 100° F (32° C) greatly increase man's
need for water, average food intake has been found to diminish by
as much as 10-15%

* Studies that were conducted on the volume of fluids drunk by
ground crews during construction of Boulder Dam (now Hoover Dam)
in the Mojave Desert of SW United States indicated that summer-
time requirements ranged from three to seven quarts per man per
day. The Boulder Dam area often has summer temperatures over
100° F, although it is not as hot as the Mid-east deserts. The
“average intake per man was 3 quarts during the work shift and 2.5
quarts during the remainder of the 24 hours. 1In a test conducted
in the Boulder Dam area, a man evaporated 10 guarts of sweat
during a walk of 7 hours.

* Water obtained from wells, sp gs, water holes, etc. in
desert areas may not be safe with, treatment. Liberal
chlorination, or other suitable treatment, is required because:

a. Water-borne infections are common.

b. High temperatures increase the rate of disappearance of
chlorine.

c. High temperatures incubate viable organisms.

d. The large water intake increases the number of organisms
that reach the gastro-intestinal tract.

* Excessive heat may cause a reduction in the quality of
performance of skilled tasks. While little difference in quality
has been noted between work done with temperatures in the 80's
(°F) as compared with the 70's, deterioration increases quickly
as the temperature climbs from 90° F to over 100° F. '

* The Germans in North Africa dnring World War II concluded that

after a one to two week period of acclimatization men operated
well in the desert for about one year.
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HEAT DISABILITY: CLASSES, CAUSES AND SYMPTOMS

BODY
CLASS | CAUSES SYMPTOMS TEMPERATURE
HEAT LOSS OF BODY NORMAL
SALT THROUGH | PAINFUL CONTRACTIONS OF VOLUNTARY MUSCLES, | OR SLIGHTLY
CRAMPS SWEATING ESPECIALLY EXTREMITIES AND ABDOMINAL WALL | SUBNORMAL
HEAT GIDDINESS, ANOREXIA, HEADACHE, CRAMPS, MAY BE NORMAL
EXHAUSTION VOMITING, SYNCOPE ON STANDING, EVIDENCE OR SUBNORMAL
A SALT OF DEHYDRATION AND ALIGURIA BUT USUALLY

OCCURS IN DEPLETION SUGHTLY RAISED

HOTTEST AND MAY REACH

MONTHS 101 F

B. BREAKDOWN OF | DIZZINESS, EXHAUSTION, ANOREXIA, INSOMNIA,
OCCURS DEFENSE MECHA-| DYSPNEA, DECREASED SWEATING, POLYURIA, SAME AS
SECOND HALF | \uams AGAINST | AND FREQUENTLY PRICKLY HEAT ABOVE
OF SUMMER |\ aT ESPEGIALL
THE MECHANISM
OF SWEATING
HEAT DEFECTIVE SWEATING, DELIRIUM OR COMA,
CONVULSIVE SEIZURES, CIRCULATORY COLLAPSE.
STROKE :) ‘:f F
USUALLY COMES ON WITH DRAMATIC HIGHER

SUDDENNESS, BUT SOMETIMES USHERED IN
BY WARNING SYMPTOMS.




Signs and Symptoms of Dehydration in Man

(NOTE: This is Table 14D, p.240, in Physiology of Man in the

Desert, by E.F. Adolph and Associates, New York:
Publishers, 1947.

and beyond.)

1-5% of body weight

Thirst

Vague discomfort
Economy of movement
Anorexia (no appetite)
Flushed skin
Impatience

Sleepiness

Increased pulse rate

Increased rectal temp.

Nausea

Interscience

Items arranged in approximate order of first
appearance as dehydration in the heat progresses to exhaustion

At deficits of body water of

6-10% of body weight

Dizziness

Headache

Dyspnea (labored
breathing)

Tingling in limbs

Decreased blocod,
volume

Increased blcod
concentration

Absence of salivation

Cyanosis (body blue)

Indistinct speech

Inability to walk

11-20% of body weight

Delirium
Spasticity

Swollen tongue
Inability to swallow
Deafness

Dim vision
Shriveled skin
Painful micturition
Numb skin

Anuria (defective
micturition or none

A man who has lost 2 1/2% of his body weight (about 1 1/2 qts) of
water loses 25% of his efficiency.

Working in 110°F cuts down a man's normal ability about 25%.

At temperatures up in the nineties and higher, 15% dehydration is

probably fatal.

It is possible that man can survive 25% dehydration in air
temperatures of 85% or cooler.

Efficiency lost by dehydration is quickly restored by drinking

water.

Replacing water lost by sweating will in a few minutes restore a
man who has collapsed from dehydration.

There is no permanent harm done to a man who dehydrates even up
to 10 percent of his weight if enough water is drank to gain it

back later.
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You can drink brackish water - that is water with half as much
salt as sea water—-- and get a net gain of moisture for the body.

Clothing helps ration your sweat by not letting it evaporate so
fast that you get only part of its cooling effect.

You may smoke, if you like; it will not change your need for
water.

An increase in body temperature of six to eight degrees above
normal (98.6°F for any extended period causes death.

The body absorbs heat from the air if the air is above 92° F.

A person who has lost 2 1/2 percent of their body weight by
sweating (about 2 quarts for the average person) loses 25 percent
of his efficiency.

Working in air temperatures of 110°F cuts down a person's normal
ability about 25 percent.

A loss of 2 quarts of water by sweating and working in 110°F
temperatures reduces the ability of the individual to around 50
percent.

Efficiency loss by dehydration is quickly restored by drinking
water.
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DAYS OF EXPECTED SURVIVAL IN THE DESERT
CONDITION: NO ACTIVITY (RESTING POSTURE)
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AMBIENT AVAILABLE WATER PER MAN, U.S. QUARTS
AIR o 1 2 4 10 20
TEMPERATURE DAYS OF EXPECTED SURVIVAL

120F 2 2 2 2.5 3 4.5
110F 3 3 35 4 5 7
100F S 55 6 7 9.5 135
90F 7 a8 9 105 15 23
80F 9 10 11 13 19 29
70F 10 11 12 14 20.5 32
60F 10 11 12 14 21 32
50F 10 11 12 145 21 32

SOURCE: PHYSIOLOGY OF MAN IN THE DESERT, 1947.
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DAYS OF EXPECTED SURVIVAL IN THE DESERT
CONDITION: WALKING AT NIGHT UNTIL EXHAUSTED AND RESTING THEREAFTER

AMBIENT AVAILABLE WATER PER MAN, U.S. QUARTS

AIR 0 1 2 4 10 20
TEMPERATURE DAYS OF EXPECTED SURVIVAL .

120F ’ 1 2 2 25 3

;l 10F 2 2 25 3 3.5

100F 3 35 35 4.5 5.5

90F 5 55 55 6.5 8

80F 7 75 8 95 115

70F 7.5 8 9 105 135

60F 8 85 9 1" 14

S50F 8 85 9 1 14

SOURCE: PHYSIOLOGY OF MAN IN THE DESERT, 1847,



DISEASES OF IRAQ

SOURCE: HEALTH DATA PUBLICATIONS
WALTER REED ARMY INSTITUTE OF RESEARCH

(DECEMBER 1960)
DISEASE NOTES
Enteric Diseases Bacillary and amebic dysentery, diarrhea.
‘About 2,000 cases of typhoid fever reported
annually. :

Constitutes greatest health hazard.

Malaria ' ' Present in almost every section of Iraq.
: greatest prevalence in irrigated areas along
the Shatt-al-Arab and lower Euphrates Rivers.
Common along the Diyala River above Baghdad,
and in mountain valleys of the north and
northeast.

Plasmodium vivax, P. malariae, and P. falciparum are all present.
Seasonal incidence varies by locality.
Southern Iragq - malaria occurs year round.
Mesopotamian Valley - season from March to
November with peak May to Augqust.
Mountainous north - season from May to
October with peak July and August.

Tuberculosis Most reported cases are pulmonary, but many

extra pulmonary cases exist. Tuberculosis:
meningitis is fairly common in children.

Schistosomiasis Occurs in the valleys of the Tigris and
Euphrates Rivers and their tributaries.

The fresh water snail is the intermediate
host of this parasitic infection and lives in
marshes, swamps, and poorly drained
irrigation channels.

Infection acquired when wading, swimming or
drinking water.

Avoid- fresh water bathing and do not drink
water unless treated or boiled.

Swimmer's itch, a related condition is found
in the southern part of Iraq.

Smallpox Endemic in Iraq, and occasional epidemics
occur. '

DISEASES OF IRAQ
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flookworm Disease

10-20% of the population in northern Iraq are
infected.

40% of the population in the irrigated areas
in the south.

Other Helminthic Infections

A large proportion of the population are
infested with intestinal worms.

common menatode infections are:
pinvorm
whipworm
roundworm
eelworm

Common tapeworms are:
dwarf
beef

Eye Diseases

Trachoma is widespread in Iraqg due to
uncleanliness and a lack of personal hygiene.

Greater incidence of this occur in the
central provinces due to frequent wind and
dust storms.

Leading cause of morbidity among workers in
Kirkuk at the Iraq Petroleum Company is
conjunctivitis, many cases are due to
trachoma.

Venereal Diseisos

Common forms are syphilis and gonorrhea.
Chancroid is also present.

Bajol Non-venereal form of treponematosis.
Widespread among the nomadic population of
Iraq.

Leishmaniasis Present in Mesopotamia as the oriental sore

and Baghdad sore, and in the Kala Azar forms.
High infection rates in Baghdad and Mosul.
Most cases occur in late summer and early

fall with the sandfly population is at its
peak.

8andfly Fever

Endemic and widely distributed throughcut
Iraq. Appears in epidemic form particularly
among newcomers to an area.

Known as the "three-day fever" because of the
duration of the febrile period. Patients

DISEASES OF IRAQ
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often incapacitated for as long as 2 weeks.
Never fatal.

Bed nets with very fine mesh necessary for
protection.

Residual spraying with DDT effective against
sandflies.

Plague

Still occurs, but no reported epidemics since
World War II. Large rat population makes the
threat of a future outbreak possible.

Cholera

No recent cases reported. Imported by
pilgrims.

Typhus

Both epidemic and murine typhus occur.

Epidemic typhus occurs in the colder north
and northeastern part of the country.

Murine typhus can occur anywhere a large rat
population exists.

Tetanus

Common occurrence.

Dengue .

Present. Mosquito vector is widespread
making threat of a large-scale epidemic real.

Relapsing Fever

Louse-borne and tick-borne. Was prevalent

‘but incidence decreasing.

Pilariasis

mosquito vectors are known to be present, but
no reports have been made suggesting the
presence of this disease.

sxiﬁ Diseaseas

High prevalence. Common diseases are scabies
and mycotic infection. Favus is common along
with nadura foot and actinomycosis,

Tularemia

Not a reportable disease in Iraq, but the
reservoir of this disease is present, and
cases are likely to occur.

Respiratory Diseases

In 1957 a pandemic of influenza occurred.
Other common dliseases are bronchitis and
pneunocnia.

Infectious Hepatitis

A major hazard for visitors. Likely that

inapparent infection is almost universal in
the native populaticn.

DISEASES OF IRAQ
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Acute Communicable Diseases

Measles, mumps, whooping cough, chickenpox
are endemic. Other prevalent forms of this
disease are diphtheria, meningitis, and
poliomyelitis.

ANIMAL DISEASES TRANSMISSIBLE TO MAN

Rabies A number of cases occur each year.
Brucellosis Widespread in cattle, sheep, and goats.
Anthrax Common among sheep. Most infections occurred

among shepherds and those who handle wool and
sheep carcasses.

Bovine Tuberculosis

Rampant among cattle. A serious menace

particularly if the milk is not boiled or

pasteurized.

OTHER ANIMAL DISEASES

African Horse Bickness

Affects horses, mules, and donkeys. Disease
is transmitted by the bite of a Culicoides
type of sandfly. Incidence of this disease
is unknown, but mortality in nearby countries
is 98%.

The following diseas
widespread occurrence in

es of domestic animals are reported to have a
Iraq:

Disease s ted

Rabies Dcgs

Mange Camels, sheep, goats,
and dogs

Liver fluke ' Cattle, sheep, goats, and

timited to restricted aress pigs

Round worms Cattle, Sheep, and goats

Cysticercosis Cattle, sheep, and goats

Coccidiosis Fowl

Foot and mouth Cattle, sheep, and goats

Strangles Horses

Filariasis Dogs

Sheep Scab Sheep

Sheep pox Sheep

Goat pox Goats

Fowl pox Fowl

DISEASES OF IRAQ
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SOME GENERAL RULES-OF-THUMB REGARDING:

AIRCRAFT OPERATIONS IN THE DESERT

REDUCED PERFORMANCE EXPERIENCED DUE TO HIGH AMBIENT AIR
TEMPERATURES AND HIGH DENSITY ALTITUDES.

MAY REDUCE AVAILABLE 'Gs’, CAUSE INCREASED TURN RADII AND
AIRSPEED BLEED-OFF, AND DECREASES PAYLOAD CAPABILITIES

HIGH DUST CONCENTRATIONS IN VICINITY OF AIRCRAFT OPERATING

‘ON THE GROUND

DUST STORMS MAY CAUSE VISIBILITY PROBLEMS AS HIGH AS 8,000
FEET, REDUCING PILOT’S VISIBILITY TO LESS THAN 100 YARDS.

DUST STORMS MAY BE USED TO COVER A SURPRISE ATTACK

HOVER OUT-OF-GROUND-EFFECT (OGE) MAY BE DIFFICULT DUE
TO THE HIGH TEMPERATURES & DENSITY ALTITUDES

ROTORS AND PROPELLERS CAN BE SEVERELY ABRADED BY
SAND AND DUST, AS CAN CANOPIES AND LENSES

DUST INGESTION REDUCES ENGINE PERFORMANCE AS WELL AS
CAUSES EXCESSIVE CORROSION OF ENGINE PARTS
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HOT WEATHER FLYING

SOURCE: TRAINING CIRCULAR NO. 1-13
HEADQUARTERS, DEPARTMENT OF THE ARMY
{18 JANUARY 1979)

HUMAN FACTORS

Hot weather operations require knowledge of
special human needs

ENVIRONMENTAL FACTORS

Desert environments demand specific skills for
efficient performance

TEMPERATURE, ALTITUDE, AND DENSITY CONCERNS

Aircraft performance is adversely affected by
decreased air density

HOT WEATHER FLYING TECHNIQUES

Flying under hot weather conditions requires
specialized techniques

MAINTENANCE IN THE DESERT

High temperatures, dust, and sand can make
maintenance very difficult to perform

SURVIVAL

How to make the most of any hot weather survival
situation
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AVERAGE NUMBER OF DAYS FAVORABLE FOR
SPECIFIED MILITARY OPERATIONS

BAGHDAD, IRAQ

meH E
TIME NOE- mcsnmmg P AHADRO% C_HEMICAII_—) VISUAL -
MONTH {LST)  FLYING BOMBING WARFARE  BOMBING
AUGUST| - 0900 29.6 3 18 4.0 28
1500 29.4 8.6 12.4 <.1 28.4
2100 30.8 <.1 28.2 6.2 30
SEFTEMBER| 0900 | 290 | 1 234 | 142 | 266
1500 294 | 6 18.4 <.1 26.6
2100 30.0 <.1 29.6 12.4 28
OCTOBER| 0900 29.8 0.2 27 23 21.2
1500 30.1 3 222 7 18.8
2100 30.8 0.2 28.8 18 25

CEILUNGS >= 1000 FT AND VISIBILITY > = 2.5 MILES

SURFACE WINDS > = 19 MPH AND NO PRECIPITATION
CEIUNGS >= 1000 FT AND VISIBILITY >= 2.5 MILES AND SURFACE WIND < 12 MPH

SURFACE WINDS 4 TO 12 MPH, TEMPERATURE 32 - 90 F AND NO PRECIPITATION
SKY COVER < 3/10 AND VISIBILITY >= 2.5 MILES

Mmoo
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SOME GENERAL RULES-OF-THUMB REGARDING:

CHEMICAL WARFARE IN THE DESERT

HIGH TEMPERATURES INCREASE THE VOLATILITY OF
MUSTARD AND NERVE AGENTS

LOW HUMIDITIES SLOW DOWN THE PROCESS OF CHEMICAL
DETERIORATION — AGENTS WILL PERSIST LONGER ON THE BATTLEFIELD

AT NIGHTTIME, THE USUAL TEMPERATURE INVERSION WILL TEND TO
TRAP AGENTS NEAR THE SURFACE AND CAUSE THEM TO PERSIST LONGER

DURING THE DAYTIME, GENERALLY HIGHER SURFACE WINDS AND NO
INVERSION WILL AID IN AGENT DISSIPATION

SOLAR RADIATION, ACTING ON THE SKIN, WILL CAUSE INCREASED
PEMNETRATION OF MUSTARD AND NERVE AGENTS

SWEATING INCREASES THE BLISTERING EFFECT OF MUSTARD AGENTS

SWEATING RETARDS PENETRATION OF NERVE AGENTS BECAUSE
THEY ARE SOLUABLE IN SWEAT



FM 21-40, CHANGE 1

CYCLIC WORK/REST VALUES (MINUTES)
WITH NEGLIGIBLE HEAT CASUALTIES

¥ Lavd

9% Jovd

gﬁ’z’i WORK RATE TEMPERATURE RANGES
70F 70 - 79F 80 - 8OF 90F
LOW A A A A
1 | MODERATE A A 60/20 40/50
HEAVY A 60/15 40/25 30/50
LOW A A A 50/50
o | MODERATE A A 50/35 30/60
HEAVY 60/30 45/30 25/30 B
. Low A A A 60/30
3 | MODERATE A 60/20 40/35 30/50
HEAVY 40/20 | 35/20 B B
Low A A 40/30 20/50
4 | MODERATE 40/20 30/25 20/40 B
HEAVY 20/25 B B B

A = ANY REASONABLE WORK/REST PERIODS SHOULD PREVENT HEAT CASUALTIES

B = WORK TIMES SEVERELY LIMITED, AND EVEN VERY SHORT PERIODS OF HEAVY WORK

COULD RESULT IN HEAT CASUALTIES -
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CAVEAT

THE INFORMATION CONTAINED HEREIN WAS EXTRACTED FROM
THE FILES OF THE ENVIRONMENTAL EFFECTS BRANCH, U.S. ARMY
ENGINEER TOPOGRAPHIC LABORATORIES, FORT BELVOIR,

VIRGINIA.

THIS INFORMATION IS INTENDED TO GIVE THE READER AN APPRECIATION
OF THE MIDDLE-EAST ENVIRONMENT AND TO HIGHLIGHT SOME OF THE

EFFECTS THAT THE DESERT ENVIRONMENT CAN HAVE ON EQUIPMENT,

PERSONNEL AND OPERATIONS.

THIS INFORMATION SHOULD NOT BE CONSIDERED TOTALLY COMPLETE.

ENVIRONMENTAL EFFECTS, OTHER THAN THOSE CITED HEREIN, MAY

OCCUR.

THIS DOCUMENT IS NOT INTENDED TO SUPERSEDE OR
REPLACE ANY CURRENT DOCTRINE OR TRAINING PRACTICES.
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Weather and Climate!

A. General weather and climate

B\fost of lrag and the Arabian Peninsuls have an
arid dimate. Summers are extremnely hot. drv. and almost
coudles. and winters are mild with onh modeate doudines
and meager precipitatinn. The major exceptions are in
the northeast mountains and sections near the south
and snuthw est coasts. 2 In the northeast mountains winters
are cool to cold and moderately cloudy with considerable
precipitation, and summers are warm, frequently clear.
and dry. Parts of the south and southwest coasts have
scanty precipitation throughout the vear. However. the
nim'ward shopes of the higher niountains near the southwest
cuast get moderate amounts. generally in summer.
Temperatures in the «wuthem part of the Arabian Penimsula
are high all vear except in the mountains. where summers
are warm and winters are cool. The primany climatic
controls are the airflow patterns that are imposwed on
the Area by the large semipermanent pressure svstems.
the migratony pressure systems that traverse the north
in winter. and topography @ —

Mean dailv matimum temperatures in summer range
mosth above HUOPF. except near the coasts. where they
are in the 50's and 90’ and in the hizh mountains,
where thev probahly drop to the low 50's. Mean dailv
minimums in January. usually the coldest month. range
mostly from the 30's to the 30's except on the south
and southwest coasts. where they tange in the 60's and
50's. and in the high northeast mountains. where thev
probably drop to the teems. Relative humidities remain
high. mostlv between 30% and 90%. all vear near the
cuasfs. In the interior they are highest. between about
50% and 90%. on winter mornings and lowest. about
10% to 20%. on summer afternoons. Mean anaual
precipitation is less than 3 inches esenwuhere except
in the southwest and northeast mountains, where amounts
approach 30 inches and 40 inches, 1espectively, Snow
is freiquent in winter at high elevations in the northeast.
Summer cinudiness generally averages helow 105 evcept
in the mountsins and in some sections of the s~uth
and southuest coasts where skies are lrequently cloudy.
In winter niean cloudiness ranges hetween about 153%
and 30%, ‘with the largest amounts occurting in the
i Lands and foothills of the north and at isolated cvastal
seetions in the south. In the high mountains of northern

1The entice comntent of this wetion iv L NCELASSIFIFD \mtapaiutabln

ek )

Hn 1his section the icim “waithaed aud” and “vwthe ot muninlain™
rler W the coad and Lewntaime wouth of Jelda and from Perim
tland rastward 10 approcimatels §7°F "Soath coad” wlen 1o ol
of the coast betw cen Perim Lland and the rustern bip of the Arabian
Penimula

Iraq winter mean cloudiness 15 estimated to be between
30% and 705. Low ceilings are infrequent except in
the high mountains and along paits nf the south cnast.
Visibility is generally best in winter ard poorest in summer.
with dust, blowing sand. haze. and fog the chief restrictions.
Northu esterh surface winds predominate in sutnmer except
near the south coast. nhere the southuest monsaon prevaibs.
Although winds are quite variahle in winter northu csterlies
are prevalent at many locations.

The combined NIS 30 & 32 Area. covering nearly
1.4 million square miles. lies between ahaut 12°N. and
37°N. and between 353°E. und 60°E. The Area consists
largeh of extensive arid plains that are bordered by

_ hills and mountains in the northeast and southwest and

to a limited extent in the southeast. The mountaing
in the northeast are along the borders nf Turkev and
Iran. with many peaks and ridges extending to over
7.000 feet and the highest to over 12.000 feet. Those
in the south and west rise abruptly in most places from
natrow coastal plains along the Red Seu. Gulf of Aden.
and Gulf of Oman to between 3.00% and 9.000 feet.
with the highest peak near 12.000 feet in the southwest.
The plains are generally between 2.000 and 4.00C feet
in the west. and they slope gradually downward toward
the Persian Gulf. Part of the arid plains is gravelh or
rocky, but a large portion is sundy, with the niost exten-
sive sand dunes in the Rub al Khuli in the south.

Two primary seasons are used throughout this section:
winter {November throngh Aprl) and summer (June
thiough Septeniber). These seasons are separated In spring
and autumn transitional perinds of only noe manth each.
Mav and October tespectively.

B. Climatic controls

The climate of tray and the Arabian Peninsula is
primarily controlled by the circulations fnwm large prossuse
svystems. by migratony pressure systems and frunts. and
by the rugged mountaias within and adjucent ta the
Area. Other importan® influencing Jactrns indlude the
vastness of the Area and the prnvimity of large water
bodies

1. General circulaticn and sir masses

3. MAOR SEMIPERMANENT PRESSURE SYSTEMS—In
winter the Siberian high is well established in Central
Asia. reaching its peak of development in Junnary, and
low presure is centered in equatorial Africa (Figure 1),
These pressute <ystems interact 1o produce an airflow
pattern over Irac and the Arabian Peninsi-la that mav
he generalized as northerly in winter (Figures 2 and
3}
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c. Oczaxic—In winter most of the moisture that
reaches the northem parts of the Ares comes from the
Miditerrancan Sea within the circulation of migratory
pressure systems. However. the direct climatie influence
of this sea is extremely small In summer. Althnugh the
Arahian Peninsula is bordered on three sides by water
bodies. as a rule theie influrnce nn the climate extends
only shnrt distances inland. Some of the most ohvious
effects are the moderation’ of temperatures. increased
cloudiness and rainfall. high humidities. and the accurrence
of land and sra breezes near the coasts The largest
amounts of moisture from these watens arrive with the
southwest monsoon in summer. but mast of it is deposited
as heavy rains on the windward slopes of the mountains
fringing the snuthwest cnast. Along the Arabian Sea
cuast these winds generally hlow parallel to the coast,
and thesefore relatively little cloudiness and rainfall results
from orographic lilt. However. in some sections. primarily
between 52°FE and 38°E.. the phenomenon known as
upw elling is prevalent. 1t results from the winds hlowing
parallel 1o the coast aad slightly offshore. 30 that the
resultant wind-driven current sets away from the coast
and cooler water is brnught to the surface. At some
places, of which $alilah is representative. low clouds,
fog. and light rain or drizzle arc common in summer
as a resalt of the stabilizing effect the cool water has
on the warm, moist air that passes over it.

Another important oceanic influence is caused by the
excessive warmth of the Persian Gulf and the Red Sea.
These are two of the warmest bodies of water in the
world, with mean water surface temperatures exceeding
90°F. aver a large part of the Persian Culf in July,
August. and September and in some southern parts of
the Red Sea in September. The high water temperatures
are conducive to great evaporation and. produce very
humid conditions in the ait over and near these waters.
At tinies the air on the Persian Gulf coast is so packed
with water vapor that when one steps outside from an
air-conditioned building the water vapor condenses on
his exposed hody surfaces in much the same way as
it normally does on 3 cool object placed in a kot, humid
environment. Further evidence of the escessive moisture
in the air of the Persian Gulf is seen by the condensation
that occurs at night on metal roofs of buildings within
a few miles of the shore. Condensation, or dew, has
been known to be so intcnse at times as 1o cause a
substantial strcam of water to flow into the roof's gutter
late at night.

C. Special phenomena

1. Local winds

Some wind and weather combinatiens in the Area
have acyuited local names. The term sthamal i applied
to a northwestérly wind. It may set in suddenly at any
time, and generully lasts from | to 3 days, dving down
at wight and strengthening again during the day. The
shamal reaches its greatest intensity in June and Jaly,
when it may continue almost withnut cessation. Such
a wind Is often sand- or dust-laden in lraq and the

Arabian Peninsula. particularly in sunimer. The diy silt
of the Tigris-Euphrates lowland in summer is the principal
source of a dust-bearing shamal.

Keows is the name applied tn a modriate tn gale
force southeasterly wind on the Perstan Gulf. 1t is acoompunied
by humid. clnudy weather and rain squalls. The baus
is associated with the frrward sector of a migratony low
whase center is located to the west o nnrthwest of the
Persian Gull. The kaus is most frequent in December
through Ap:il. Following the kaus the wind becumes
southwesterly and the weathet generally improves within
a shost time. This southwest wind is knnwn locally as
a suahill. .

A belat is a strong, dusty {or sandy) northwestesly
wind on the south coast of the Arabian Peninsula. 1t
Is most frequent in winter,

It is estimated that Joehn winds nccasinnally occur
on the plains of northern lraq in winter. They descend
intn the Area from the mountains of Tutkey and lran,
and the warmth produced in the descending air is partly
responsible for the absence of severely cold weather in
liag.

2 Sandstorms and duststorms-

Sandstorms and dhuststorms are important dimatic features
of the Area. Visibilities are greatly reduced at times,
and the abrasive effects of sandstorms are not only
discomforting to personne! but detrimental to structures
and exposed machinery. Sand and dust are most vften
carried from the northwest by the prevailing surface
winds over much of ihe Area. Martover, because the
peninsula is aligned northwest-southeast, surface winds
over a large part of the Area frequently have a long
fetch over a vast sand sutface. For the sand to be lifted
higher than a few hundred fret. bowever. the wind
speed must be greater than about 25 Lnots. Cenerally.
such speeds are attained ovér relatively short distances.
Surface winds in the interior are usvally stenngest in
the aftetnoon. and therefore this is the most favorahle
time of dzv {or blowing sand. However, complete settling
of the sand back to the surface may require many hnurs
after wind speeds have abated. especially when sund
has been lifted to considerahle heights. Sandstorms are
most frequent in summer, but they occasionally occur
in winter, especially on the northem interior plains of
the peninsula. Cold fronts occasionally cross this drv
surface in winter, and a sandstorm may be generated
slightly ahead of the front as well as behind it. In this
case a likely sequence is first a sandstorm from a southerly
or southvesterly directing, follow.d by a3 more intense
sandstorm fiom a nnrthwesterly oc northerly direction.

Duststorms are also most frequent in summer. when

- the deep silt of the Tigris-Euphrates lowland in lruq

is extremely drv. With the intense heat of summer strong
canvective currents aver the lowland may lift dust from
the surface to great heights and, if winds aloft are northerly
and fairly strnng. the dust may he carried far into the
peninsula. The top of the dust iayer on occusion extends
to 15,000 feet and pethaps as far soath as the Trucial
States.
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J‘ Dust dﬂ'il'

Whirks of sand or dust extending over & very small
atea, pethaps no more thaa a hundreed Feet in dianieter. ¢
are korwn 23 dust devil They are caused by 3 very
sterp lapre rate of temperature in the lower few hundred
(eet of ait iner an intenseh heated surface. Dust deils
ate modl common in summer over refatively flat sandv
surfaces. They generally Last only a few minutes. but
the rotary circulation is vigorous and rages in height
(rom a few feet to several hundred feet.

4. Mirages

The intense heating of most of the Area during summer
produces mirages frequently, and the inferior mirage
is probubly mast often experienced. It i caused by surface
air being heated more stronghy than the air immediately
abene it and producing abnormmal atmaspheric sefraction.
Under these conditiuns the horizon appeans depressed.
distant low-lving objects may not be seen at all and
ohjects that are seen appear o be nearer and clearer.
Sometimes there appears to he water in a waterless desert
because of an apparent kwmesing of the sky below the
hotizon.

S. Floods

Fluoding probably occers almast every year in the
lower courses of the Eupbrates and Tigris Rivers and
along the tributaries of the Tigris, where they cut a.-0ss
low lands of eastern Iray belorc entering the left bank
of the Tigris. Flooding i most frequent in winter and
spring, when exceptionally heavy precipitation in the
mountairs of raq prduces tomential flows in the trhotaries
of the Tigris. Melting snow in the mountains. followed
by drainage into the tribstaries. compounds the {lood
pmbkm

Wadies, stream beds that are normally dry, are numerous
in Iraq and the Arabian Peninsula. With an exceptionally
heavy rain. as with some thundentorms, 8 wadi may
be filled to overflowing im a short time, producing a
flash flond. Wadies near the southwest mountuins are
probubly flooded quite often in July and August. when
the snuthwest monsoon deposits considerable rainfall in
these mountains. Elsew here in the Arabian Peninsula,
the probability of a3 wadi's being flooded is remote.
especially at latitudes south of about 25°N. In some
sectinns raimhowers heavy enough to fill a wadi prohably
occut no more often thae once In 20 years. However,
the fuct that there are wadies on the fringes of the
Rub’ al Khali is evidence that even here substantial
rainfulls have occurred.

6. Droughts

Not only is the precipitation extremely low in mast

of this Area, but it is quite erratic. In some yeurs the
notnially eapected rainfall. althmlgh micager. fails to
appear. and over pasts of the interior severad yearn may
be rainless. These deficiencies in precipitation may cause
great hardship on local peroanel engaged in sedentary
agricnlture and nn nomadic types who are ulmost totally
dependent on the availability of natural pastureland.

D. Weather elements and climatic conditions

). Temperalure

a. Starace—This Atea b gencrally noted For its
almmst unbearable dustime temperature in summer. Only
the high mountains offer relicf from the afternoon heat.
However. radiational conling at night brings fairly, comlortable
tempetatures 3t most places. Winters aze genetally mild

‘except in the high mountains of the northeast, where

temperatures are pmhably near or below: (reczing much
of the time.

Mran dailv maximum and minimum temperatures
(Figures 5. 25. and 26) closely approximate the average
afternoon and early moring temperatures. respectively.
In summer mean daily maximum temperatutes range
mostly hetween 100°F. and 115°F. except at many of
the coastal locations. where they are in the 80's and
90's, and in the high mountains, where they probably
drop tv the fow 50's Early moming summer temperatures
range from the high 60'« to the mid-80's except in the
high mountains, where they are estimated to he near
50°F. In the coldest winter month, wsalhy Junuary. afternoon
temperatures range from .he high 30's anc low 60's
in the northesn plains to the low BO's on the south
and southwest coasts. However. they prohably drop to
the mid-30's in the higher elevations of the southwest
mountains and to neat freezing on the high mountain
peaks in Iray. Early moming temperatures in Januany
range mnsthy from the 30's to the 50's except on the
south and southwest cnasts. where they are in the 60's
and 370's. and in the high mountains of Iray, where
they are estimated to be in the teens.

In general diurnal variations in temperature are greatest
in the intefior during summer. Here. predominantly clear
skies promote intense solar heating by day and rapid
radiational cooling by night. which results in diurnal
temperature ranges of 30 to 40 Fahrenheit degrees. At
coastal locations the moderating influence of the water
prevents temperature changes from heing excessive, and
most places experience diurnal variations of only about
10 to 20 Fahrenheit degeecs throughout the vear.

Temperatures of 100°F. or higher have been ohserved
as carly as March in lraqg and as early as February
in the Arabian Peninsula und as late as November in
both (Figure 27). Many lowland locations throughout
the Area have recorded temperatures hetween 113°F.
and 125°F.. and it bs estimated that tcinperatures us
high as 135°F. have occurred in the Rub' al Khali
Over the interioe and even st some coastal kcations
on the Peniin Culf temperatures of 100°F. or higher
are a daily occurrence duning much of the summer (Figure
28). However. days this hot are relatively infrequent
along the Red Sea cnast and the south cvast and prohably
are rare in the high mountains.

Freezing temperutures in Iraq have been observed
as catly us Ocloher and us late as April on the interior
plains {Figure 29), ond probably as early as September
and as ate as May on the highest praks of the mountainy
Lowest recorded temperatures on the plains were in the
teens at many places and as low as 6°F. at one location.
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On the highest praks temperatures have pmbably reached
comsiderably below PF-Dayvs with minimum temperatires
of 32*F. or less (Figure 30) are not frequent at the Kwer
elevations, where about 5 tn 10 freezing davs may be
expected in the eoldest winter month. Howeirer. Lhe
number of davs with freezing temperatures is probhably
«nuch greater in the high mountains. Freezing temperatures
in the interior of the Arabian Peninsula have been observed
as early as November and as late as March. Lowest
recorded temperatures were in the 20°s and the trens
at some lowland and mountain locations. However. days
with minimum temperatures of 32°F. or less are infrequent
except probably in the southwest mountains. They are
race on the coasts.

b. Upren ain—The cross section for Baghdad West
{Figure 6) is considered: representative for the Area north
nf about 28*N.. and that for Jidd» (Figure 7) is prohably
» fair representation of conditions south of 28°N. The
‘major exception is in the lower levels at Jidda. where
the influences of the Red Sea are prominent.
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FIGURE 7. Mean monthly upper-cir temperature ond
pressure ot Jidda, Arobioa Peninwla

A wumber uf differences are apparent in a comparison
of the air over Baghdad West with that over Jidda.
The tropical tropopause occurs only in summer i the
north but is present throughout the veur in the south,
with an average lieight between 30.000 and 55,000 feet.
Mean temperatures at the trapopause ure about ~63¢C.
to —~70°C. in the notth and = 70*C. tn —73*C. in the
south. The polar tropopause is present nnly in the north
during the colder mnnths. with an average heicht of
37.000 to 40.000 feet and a temiperature near - 3503
During summer, upper-air temperatures vary little from
north to south, usually less than 3 Celsius {centigrade)
degrees at any level up tn about 60,000 fret. In winter
regional temperature differences are more pronocunced,
Below the polar tropopause in the narth, temperatures
are at least 10 Celsius degrees colder than at the same
levels in the south, However, at greater heights regional
teinperature differences in winter are generalh smalier.

The Ireezing level is normally luwest in January o
Februany, when the average height ranges from about
8.000 [ret in Jraq to 13,000 feet in the southern part
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of the Arabian Peninsula. It is ususlly highest in July.
with an average height of abaut 18.000 feet throughout
the Arow Large duv-tn-dav departures of se eral’thousand
feet from average heights occur during winter in lraq.

2. Humidity

Retative hunidity varies greathy mer the Area. both
scasonally and diurnally (Figures 8 and 31). Primarilv
as 3 result of large temperature ranges. mean relative
humidities in the intcriot are very low. about 105 to
20%. on summer aflemaons hut range betwern about
25% and 45% on summet momings. During winter values
are considzrably higher. especially in the north. because
of the influx of moisture from the Mediterranean Sea.
Hourver. relative humidity varies invensely with temperature,
and values that are generally between 30% and 90%
in the morings drop 1o 30% to 33% during the
aflternoons.

Along the coasts. where temperature varialions are
smallest. relative humidity Is penistenth: high all vear,
with values mostly between 30% and 905. Of course,
the lowest values are ohserved during the afternoons
when temperatures are highest The high humidities together
with high temperatures make living conditions on the
coasts extremely unpleasant. particularly ducng summer.
The worst conditions are experienced along parts of the
Red Sea and Persian Gulf Coasts. which are notorious
for their persistent heat and dampness.

3. Precipitation

Probably the most prominent feature of the climate
of the Area is the spasity of precipitation. which has
caused it to be one of the workd’s most desolate regions.
The aridity is keenlv evidenced by the large geographic
area with mean annual precipitation less than 5 inches
{Figure 9). Appreciahle amounts of precipitalion are
received onhy in two widely separated mountainous regions,
ot in the extreme nartheast and the cther in the southwest.
Here, largest annual averages approach 40 inches or
more in the north and 30 inches at twe isolated sections
in the southwest. Although these larger amounts commoniy:
refllect the influence of topography. they also represent
completely differrnt rainfall regimes.

North of about 20°N. a simple, wintertime matimum
in precipitation prevails. Winter precipitatinn primarily
results from the passage of Mcditerranean depressions
and attendant frants and accounts for more than 50%
of the 1aean annual precipitation. Monthly means {Figures
10 and 32} uniformly decrease southward, from amuvnats
of 4 tu 9 inches in the mountains of lraq, to | to 4
in the Tigris-Fuphrales valley, to less than 1 in the
remainder of the discussion reginn. The frequency of
precipilation (Figures 11 and 33) displavs a similar areal
distribution in winter. averaging 7 to 12 duys per month
in the north and gradually decreasing to 1 to 3 in the
southern pars of the discussion region. Summerns. because
of the absence of n.igratory systenss. are extremchy dry
erenvwhere in this region, and many pluces are completely
rainless throughout the seasnn. The onset of this drought
period is as abrupt as ils termination, particularly in

Iraqg where the showen adivity in Apil ynd \May i

nut renew od with eyual penistence until October (Figure
34 »

South of about 20°N. several differing reginies present
a more cnmpley pattern of precipitalion. On the waw ard-
facing slopes and ridges of the snuthwest mountains.
the influs of the mnist southwest monsoon air, combined
with orographic bift. vields a summer rainfull myvimum.
Ebewhere in these mountains the masimum precipitation
may occur in a different part of the vear depending
on the local exprsare to moishae-hearing windk, In addition.
some places in the manuntains may have double mavimums.
By contrast. the remaining sections have such small amnnts
nf pm:-ipitalim: that dﬂi‘na“‘d perinds of muaximims
are almost meaningles An exceplion occurs In the \ frinity
of alilah. where strong nffshore upwelling of cold v ater
promukes almost daih drizzle and a somew hyt prominent
July-August mavimum.

Another outstanding feature of the precipitation in
this Area i its erratic nature. The greater part nf the
precipitation in all manths develnps under conditions
of instahifity. to which topngraphy is the prime contribating
factor. Showery precipitation is commonplace, often extremeh
heavy. short in duration. and very irregular In distribution,
Thus the heavy shower that ocein finm time 1o time
may bring more rain to a station in a few houn than
normally falls there in a vear. In many cases the 24.
hour maximum is the same as the greatest monthiv
amouat (Figures 35 and 361. The more violent downpouns
often result in flash flonds. These beavy rains ure ako
extremely localized. For example. one side of g sireet
may be quite drv, while the other side iy slreaming
with rain. Or. one field may produce & reeord crop
while a few miles auay there is insufficient rain [l‘rm.irnie'
the seed. In addition. the amount of rainfal §s vceedinghy
variahle from year to year. Fow regions outside the mountains
in the north and southwest can count on regular annyal
rains. Failure of rain in » padticular season s frequent

‘and is a cause for considerahle anxiety in agricultural

areas, Periods of mearly a year may he absolutely rair foss.
Indeed. even loager droughts accur. and whale regions

_in the peninsular inlerinr may go veans without @ faif

of any kind.

In this tropical and subtrapical nvitonment most of
the precipitation is in the fnrm of rin. with the notahle
exceplion in the mountains of northern Iray. Here, winter
snow s occur ocrasionally on the lower shipes, and snow
cover may last for several days before melting. On the
higher reaches. above abont 3.300 feet. snow occun
frequently. and there may he continuows snuw cver
for several months. A deep snow cover may pensisi o
the sheltered plateaus above 5.000 feet, and mounssin
passes are often hlocked by drifts. Januany and Februan
are probably the months with greatest snow fall. Spe:
is rare elsewhere except pmbably at elevations ulove
10.000 fect in the southwest mountains.

4. Cloudiness

Iraq and the Arabian Peninsnla are usnally considered
to he areas of little cloudiness. This is generally true.
particularly in summer over most of the interior. However,
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HGURE 9. Mean onnual precipitation (inches)

the migratory Jows in winter, the maritime influence
on the caasts. and the mountain chains in the northeast
and southw est all contribute toward s variety of seasonal
and reginnal patierns. In general. seasanal variations

in chondiness are mast pmoounced in the northern pant

of the Area. Reginnal variations. however. are most prominent

in the south (Figures 12 and 37). Diurnal varations -

at most places in the Area are normally small (Figures
12 and 35}

The distribution of clondiness closely resembles that -

of precipitation. North nf about 20°N. a wide range
of cloud tipes attends the migratory Jows and frontal
systems that affect this purt of the Area in winter. They
van from high cirrus tn middle- and Inw-level cumulus,
with trmering cumulus and cumulonirabus accompanying
the trailing cold fronts. Between storms the normally
deur conditions are aceasionally: interrupted by the formation
of cunnlus in the afternoon or by thin scottered cimus.
As & result the monthly maximums nf mean cloudiness
fall in the winter season. Average values range mostly
hetween 157 and 30% at the lower elevations and are
estimuted hetween 30% and 0% in the mnunlains in
the north. Mean chudiness decreases sharply in June
and only small churdiness averages cuntinue thrurh
e summer months. The cluudiest region probahly is
in the northern mountains, where buildups of cuinulus
occasionally occur.

Seaith of about 207N, the farge variety of clood regimes
establishes the importance of local influences. The great
differences between adjoining wectio  are primarily the
result of prevailing wind flaws in combination with nwurine
or topegraphic influences. In the southwest the seaward-
faxing shoprs and ridges and the interiar mountains evpericnce
pronunnced seasonal and diurnal choud patterns. Mean
cluudiness is least in winter, when averages decrease

to as little as 10% or 153% in some mnnths. Cumulus -

L

clouds are the predominant tspe. and afternoons are
the cloudiest part of the duy. Mean cloudiness is greatest
during the height of the wnithw est monsonn, when mnnthiy
amounts in July and August range between 405 and
55; Beginning in fate marning during these minnths
maist monswonal wir is fnrced up the evped slopes
and Pmdum hilkewing cumulus and cumulonimbus over
the ridges. At the same time pulfs of cumulus develop
and enlarge ner the mountains farther infand. The total
d"“""‘PMCM reuches a peak hy midalternoon and makes
this the clondiest part of the day. Nocturnal conling
dampens the niographic and convective processes and
clouds graduslly dissipate until mormning w hen clear skies
or widely scattered chomdy are the nsual conditions. etpecially
ovet the Inland partinns nf * ¢ mnuntains. 1nwever.
during an unusually strong mnnsoonal flw. clond
development may continue through the nighv and large

" clouds may remain over the ridges.

Alnng the narrow onasts west of Rivan A'd south
of Jidda t-he cloud regime Is entirely different frm that
0! the adjnining mnuntains. The coasts expe.ience only
slight seasonal variatinns in cloudiness throughnit the
vear as mon_!hlp' means range hetween the mid-20's (%)
and mid40's Diurnal variatinns are mnre distinct. and
cloud cover teaches 8 maximum in the momin“g all year.
These maximums renerally oceur during the middle of
the morning. when the general Row is lesst: inhihited
by land ot sea breezes. Convergence within the general
fMlow. as it b constricted and channeled through the
narrow passage hetween the Gulf of Aden and the Red
Sea, produces layers of stratocumulus clouds. As the
strengthening sea breeze modifies the wind: dirrction
and the channeling, fewer clnuds are formed. As a result

there is less alternoon cloudiness. :

The coastal regiom east of Rivan has very pinnnunced
sn?nt?al cloud varlations jn contrast with its sm,iall dinenal
variations which differ frm pluce tn place. Mean' doudiness
is small during the winter mnnths, mostly in the 20%
to 30% range. and diurnal cluudiness everywhere varies
h.elween moming maximums and nnly slightly fower
nighttime minimums. 1n June. hnwever. the surge of
warm, moist monsonnal air nver cold, upwelled watess
pmduces extensive layers of k. stratus and stratocymulus.
The marked racrease in cloudiness continues intn July
and At:gnsl. Averages in these minnths range from the
low 90's (5) in the vicinity of Salilsh to the 40's in
the eustern and western parts. Diurnally, the large cinud
amounts continue thrsughaut the day near $=t|.i-|uh. it
tv the east and wesl of it the mnming cloudiness is
nnly- moderate and evening cloudiness is about half us
much. In late Septeniber, as the monswan and upw elling

ahate. cloudiness indergors a murked decrease, und niininmins

ure attained in wintet. The interior deserts in the south
probulily luve the siniplest cloid regime. Meun choudiness
is greatest in winter. generally less than 30%. and Jeast
in summer. when monthly averuges evervwhere are less

than 10%%. Diurnal variations, understandahly, are small
in this sector,

General cloud ennditinns nver the Area are reflected
not nnly hy mean cloudiness but also by the frequency
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FIGURE 21. Surfoce wind roses, June-August
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FIGURE 23, Upper-olr wind roses, Hobbaniyah, Iroq
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The westerlies prevail throughout the year over trag
In Septemher thmugh May over the Arablan Peninsula
north of ahout 20°N., and in Nonember through May
mer the southernment part. The mest outstanding feature
is the westerly jet stream. The coore of strongest winds
waalh lies hetween abnut 30,000 and 50.000 feet. Marimum
mean spoeds within this Laver, around 100 knots in January
throngh March, are found near 40.000 feet. Of coure,
da -ta-dav variations are pronounced. with speeds rarsing,
for the most part, from 30 to 150 knols and o rare
occasions reaching 200 knots or more. The latitudinal

displacement of th+ jet cote is southward 1o & January

limit between 20°N. and 23°N. and northward
thereafier.

A complete reversal of the wind field occun in June
over the Arahian Peninsula. and casterfies prevail theough
August in the northern part and through Octobet in
the southemmonst reaches. The easterly jet stream is much
weaker than its winter counterpart. and the cove of strongest
winds usually is found between abaut $0.000 and 63.000
feet. NMarimum mean speeds in the jet roce. aboul AS
knats in July mver Aden Khormaksar, ocvur hetween
43.000 and 30.000 feet. Wind speeds in excess of 100
knots accur from time tn time,

8. Thunderstorms and turbulence

Thundentorm activity thruughout the Area is rather
hinited The mean annual numbes of days with thunderstonms
Is less than 20 at all stations and. in fact, is less than
10 ab three-fourths of the stations {Figue 551 North
of about 20°N. thundersiorms occur most often during
the winter and transitional months. Average frequencies
reach a peak. 2 to § per month. in March through
May. especially in lraq. Most of the thundentorms are
assoviated with the migraton lows and attendant cold
fronts South of about 207N, thunderstorm activity begins
in March or Apnil and conlinues through the summer.
Averuge frequencies are also fow in this region. ranging
from less than | per month 1o 2 mavimum of 3 or
4 per month. Crealer [requencies probably occur on
the upper slopes and ridges of the southwest mountains.
Some of the thundesturms in the Area may grow in
inlensity to the violent stage. This resuls in 2 wide
range of accompunying rainfall. from litde or pone to
torrential dow npours.

Tu:hmbence may he encountered at any time of sear
in this Area. Severe turthulence Is nomalhy found in
thundcrstorms, hut because of thels relutively km: freyuency
thundenturm turbulence is only occasinnalh: a serious
hazard Himerver, convective and omgraphic turhulence.
espectally in clear air, ure frequent hazardy. The normally
clear skics belie the presence of turhalence mer che
desert oegins and in the mountains. The extreme heating
nves the desert und the comhination of heating and
angraphic influeace iver the mountains result in turhulent
als ot levels up 1n 10.000 feet or higher. This type of
turbulence is mist presalent during the bt summer
aftermeams bt oy oxows in any sewson. Clewr alie hvholerwe

is sho frequently present neur the westerly jet streum
in winter and near the easterly jet stream in summer.

9. Combinations of tiﬂlbﬂ elements

The succes or failure of serera] types of nperations
may he dependent upon the simulianenus nccurrence
of two or three weather rlements. Operations such as
high-level sisual bombing and aerial photography. as
uell a5 takeoff and landing. are generally conceined
with sky conditions o¢ ceiling and visibility. The ruccess
of other operations such as chemical warfare. incendiarny
bombing. nd parachute operations depends upon the
strength of surfuce winds in combination, with varjous
other weather elements. Duta foe 3 combinations of w eather
elements are included in Subsection E. Climatic C-ata
Tables. to facilitate the planning of these nperatim.
They include cloud eover ot ceiling and visibility (Figures
56 and 37). criling. visihility. and surface wind spoed
iFigure 381. and combinations of surface wind speed.
precipitation. and temperature { Figures 39 and 60),
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SOME ASPECTS OF THE CLIMATE OF SOUTH-WEST ASIA

By A. V. DODD
US. A:my Natick Laboratories

cuth-west Asia provides a challenge to the climatologist because of the general
¢k of metcorological observations in the interior areas of the region; arcas
‘hich may be as hot 23 any in the world. In the interior of Arabia, meteorologi-
1l observations have recently been made in conjunction with oil exploration
nd some of the climatic blanks are now being filled.

January and July maps of mean and extreme témperature and mean pre-
pitation in south-west Asia, revised in the light of the new data, are presented
« this report along with more specific data for the Rub al Khali or ‘Empty
uarter® of Saudi Arabia. The maps are estimates of the average and extreme
atterns of occurrence. They should be revised when more complete meteorolo-
~al records are available,
“outh-west Asia can be delimited on the map by the five bordering seas:
Mediterranean,. the Red, the Arabian, the Caspian, and the Black. The
~ience of the seas, however, is restricted by the prevailing pressure patterns
- .i the restraining influence of mountains 3o thac aridity and continentality
.aracterize most of the area (sce Figure 1).
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FIGURE |—MAP OF THE AREA

Winter climate.—In winter a belt of high pressure lies to the north and
irth-cast of south-west Asia over Mongolia and Siberia. Qutflowing air from

this hairh donunates wthe arcuwaton ol all SOULD-weSL Asla EXCeph LNE Soulhern
coast of Iran and the southern portion of the Arabian peninsuia, ‘i emporary
weakening of this high pressure permits modified polar maritime air trom the
North Atlantic Ocean to invade the area in migrating storms which generally
follow the low-pressure track associated with the comparatively warm waters of
the Mediterranean Sea. These storms are the major source of precipitation in
much of south-west Asia.

Although winter is the season of maximum precipitation in most of the
region, precipitation is plentiful only near the coasts of the three northern scas
and on the expaosed slopes of the mountains in Turkey and Iran (Figure 2(a)).
Near the Mediterranean, snow is uncommon at sea level. Farther north arfd at
higher elevations snowfall may be heavy. In the mountains of eastern Turkey
high passes are clear of snow only during summer, and even at Jerusalem
(2485 feet above msi) snow depths of three feet have occurred. South of 28°N
rainfall is light and snowfall is unusual, although snow occasionally occurs in
the southern highlands of Iran and in the mountains of Oman, Heavy snowfalls
have been reported at high elevations in Yemen.

ven in winter, part of the south Arabian desert has experienced tempera-
tures above 100°F (Figure 3} and afternoon temperatures are generally above
70°F at elevations below 2000 feet. As far north as the Caspian and Mediter-
ranean littoral, temperatures as high as Bo°F occur in January as warm air from
the south is drawn into the migratory lows. (In spring and autumn maximuwm
temperatures of above 100°F along the Mediterrancan are associated with this
same southerly flow of air.) The contrast in air mass as the front passes and
cooler maritime air sets in is notable. In Turkey absolute maximum tempera-
tures in January range from necar 50°F in the high mountains of the north-cast
to above 70°F on the Mediterrancan and Black Sea coasts. The January mean
daily maximum follows a similar pattern with below-freezing averages in the
mountains of the east- to averages above 50°F on the Mediterrancan coast
(Figure 4).

Absolute minimum temperatures in January range from above 60°F at Aden
in the extreme south to below —30°F in the mountains of north-eastern Turkey
(Figure 5). Similarly, January mean daily minimum temperatures, representa-
tive of early morning conditions, range from above 70°F on the Arabian Sea
coast to below zera in castern Turkey and north-western Iran (Figure 6). Frosts
have never occurred along the southern coasts and are rarc in south-east
Arabia.

Summer climate.—In summer the circulation over south-west Asia is
controlled by a thermal low centred over north-west India and Pakistan. Low
pressure also undoubtedly exists over the interior of Arabia 1o complicate the
circulation over that large land mass. The combination of this low complex
with the Azores high to the west results in the transport of dry continental air
from the north into the rcgion. Only in the extreme north and in southern
Arabia is this pactern broken. In the bulk of the area cloudless skies allow the
maximum radiation, and extremely high temperatures result.

Summer precipitation is restricted to southern Arabia, particularly Yemen
in the south, and to the border lands of the Black and Caspian Seas in the
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FIGURE 5—JANUARY ABSOLUTE MINIMUM TEMPERATURE

north (Figure 2(%)). Some precipitation can be expected each july along the
Mecditerranean coast near the border of Turkey and Syria, and in the mountains
of Iran and Turkey. However in the bulk of south-west Asia any summer may
be entirely rainless and in the interior of Iran some stations have never reported
rain in June, July, or August.

The most pleasant summer weather in south-west Asia is experienced in the
highlands of Yemen where radiation is reduced by clouds amsociated with
the south-west monsoon, and temperatures are moderated by the higher eleva-
tions. Rainfall is ample for local farming and for underground supply of water
to favoured locations in the Arabian desert.

The distribution of absolute maximuwm temperatures in south-west Asia is
shown in Figure 7. Observations at drilling sites of the Arabian-American Qil
Company show that a large part of the interior of Saudi Arabia has absolute
maximum temperatures above 120°F, and it is expected that if longer records
were available, temperatures above 130°F would have been recorded in the
interior of the Arabian desert. Although confirming records are not available,
it is likely that the Dasht-i-Lut, a large basin in south-western Iran, is almost
as hot. Temperatures above 120°F have also been observed in the Tigris-
Euphrates Valley and inland from the Pemsian Gulf in Iran. The areas of
south-west Asia which have not experienced temperatures abave 100°F in July
are limited to the higher mountains in the north, and to mountains and part
of the coastal strip in the south.

Mecan daily maximum temperatures are above 110°F in a vast area extending
from southcrn Arabia 1300 miles to northern Iraq and then in a narrow band
through southern Iran (Figure 8). The Dasht-i-Lut also has extremely high
temperatures. The highest mean temperature in [ran, 106°F in July, was
reported from Shahdad on the edge of this basin. The occurrence of mean
daily minimum temperatures above 80°F in the Dasht-i-Lut, in much of
southern Arabia, and on the littoral of the Persian Gulf and Red Sea further
illustrate the torrid summer conditions in south-west Asia (Figure g). Some
stations on the immediate coasts of the Red Sea and Persian Gulf have no
record of July temperatures below 70°F (Figure 10).

The largest hot area of south-west Asia is the virtually unpopulated Rub al
Khali, an area in south-east Arabia of some 400,000 squarc miles covered mainly
by sand dunes. The extreme heat experienced in the Rub al Khali is illustrated
by the temperature trace during a 10-day period at Ubaila (Figure 11). On
only one day did the temperature fail to reach 120°F during this period and on
23 July 1954 the minimum temperature for the day was 100°F. Not only was it
hot, but at times it was humid. Although afternoon relative humidities were
deceptively low, usually below 20 per cent, they often indicated high absolute
humidities. The highest dew-point during the 10-day period was 79°F at o6oo
local time on 25 July. Later in the summer dew-points above 80°F were
observed. When high temperatures arc accompanied by high' humidities
intolerable conditions occur. It is casy to understand the translation of Rub al
Khali-——abode of emptiness.

A clue to the source of high humidity lies in the fact that rain fell twice
during the 10-day period illustrated. It is felt that Ubaila is near the northemn
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TEAMPERATURE AND RELATIVE HUMIDITY AT UBAILA, SAUDI ARABIA DURING A TEN DAY PERIOD IN JULY 1954
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FIQURE 11-—TEMPERATURE AND RELATIVE HUNMIDITY ‘TRACES AT UBAILA

limit of penctration of the souui-wess monsoon and therefore iy subjest:
the convective showers that are associated with the influx of moiat air fF61
Arabian Sea.
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thermograph traces for Ubaila, were obtained from the Arabian-America
Company by the Air Weather Service, USAF.
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author, who are responsible for the nbservations at Ubaila.
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SOUTH-WESTERN ASIA
DISTRIBUTION OF DRY CLIMATIC TYPES
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Extremely Arid

Arid

Semiarid

91 Demiarid

Thermal Subdivisions

EH

VH

H

C

vC

EC

H/C

LEGEND
10 to 12 months with no more than 1 rainy day per
month (a rainy day has 2 0.1 in. precipitation)
10 to 12 months with no more than 3 rainy days per month
6 to 9 months with no more than 3 rainy days per month,

4 to 5 months with no more than 3 rainy days per month
and 10 to 12 months with no more than 6 rainy days per
month.

(these frequently include parts of two or more adjacent aridity regions;
identifying symbol applies to entire area delineated by the heavy dashed line),

Extremely Hot

Verz Hot

Hot

Cold

Very Cold

Extremely
Cold

Moderate
temperature

At least 2 months with mean daily maximum temperature
105°F or higher (this implies temperatures exceeding
115°F up to one-half the days and exceeding 95°F on most

“days).

At lea.st_Z months with mean daily maximum temperature
95—104°F (temperatures exceeding 95°F at least one-half
of the days and exceeding 115°F occasionally),

At least 2 months with mean daily maximum temperature
85—94°F (temperatures exceeding 95°F up to one-half the
days).

At least 2 months with mean daily minimum temperature
25—44°F (this implies that temperature will drop to and
below freezing up to two-thirds of the nights),

At least 2 months with mean daily minimum temperature
0—24°F (temperature dropping below freezing from two-
thirds to most of the nights and below zero as many as
half of the nights).

At least 2 months with mean daily minimum temperature
below 0°F (temperature dropping to -25°F or colder from
occasionally to more than half of the nights),

Denotes thermal subdivision which is Hot part of the year
and Cold another part. Many combinations of EH, VH and
H with C, VC, and EC occur somewhere in the world's
arid and semiarid climates.

At least 10 months neither Hot nor Cold; no more than 1
month with mean daily maximum temperature 85°F or
above and/or no more than 1 month with mean daily
minimum temperature 44°F or below.
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Some Notes on the Climate of Kuwait,
with Special reference to Summer Weather

General

The climate of Kuwait may be classed as a hot and dry phase
of the subtropical climates. Long hot summers and brief mild
winters with little rainfall during any season are the chief
characteristics of this hot-dry type. Winds are prevailingly
off-shore winds during all seasons, blowing persistently from the
northwest quadrant. Because of this per51stence, the air that is
carried into the reglon arrives in Kuwait in an essentlally dry
state after a long journey over the arid and semi-arid lands of
the northern Arabian peninsula and eastern Mediterranean
countries. What little rain does fall totals only about 5 inches
per year, and this is concentrated largely in the winter season
from November to March. Most of the rainfall is received in the
form of showers associated with the passage of cyclonic storms
that occasionally sweep through the area during the winter
season. Summer, in contrast, is a season of extreme drought,
with no rain whatsoever having ever been recorded during the
months from June through September.

Summer Weather

Temperature
Normal (mean) temperatures equal or exceed 90°F for a

full four month period beginning with June and ending with
September, with the highest average, 95°F, being attained during
August. Some idea of the severlty and length of this heat-stress
period can be gained by comparison with equivalent statistics for
Yuma, Arizona, the hottest city within continental United States.
Of the four months from June to September, only the hottest two,
July and August, have normals in excess of 90°F. July, the
warmest month, has a mean of 94.6°F, and August, a mean of

93.7°F. both June and September, w1th normals of 87.8°F and

88.3°F respectively, are about 2 degrees cooler on the average
than the same months in Kuwait.

Daily temperatures can be expected to rise above 100°F for
an hour or longer on most afternoons in Kuwait, and on a few
days, particularly in July and August they may exceed 110°F.
Extreme temperatures in excess of 115°F can be expected but
rarely, though they have occurred sometime during the period of
record in each of the four summer months. Temperatures above
120°F are possible, but relatively improbable, 51nce the hlghest
temperature on record (in 16 years of observation) is 119°F.
This value compares rather poorly with heat extremes for other
desert regions; for example, in the desert portlon of Libya, at
El Azizia, the world record of 136°F was establlshed and at
Death Valley, California, a temperature of 134°F was once
experienced, the record high for North America. At night, _
temperatures characteristically fall 20 to 2% degrees below their
daytime highs, one result of the desertic character of the
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climate. The nighttime minima in summer characteristically range
between 82 and 83 degrees, but on a few nights temperatures in
the high seventies can be expected.

Surface Winds

Though wind observations for Kuwait are not available, a
good estimate of the wind regime can be made form data for nearby
stations (e.g. Basra, Bahrein) and from knowledge of the windflow
characteristics of the region in general.

In summer, a westward extension of the deep low pressure
cell centered over northwest India a fairly steep pressure
gradient for northwesterly winds over all sections of the
northern Arabian peninsula. At Kuwait, near the northern head of
the Persian Gulf, winds between west and north blow persistently
throughout the summer months. From the beginning of June to mid-
July (the period referred to as the 40-day shamal) the winds are
stronger than in late summer and blow practically without
interruption. This does much to moderate the heat at the head of
the Gulf during the early part of the summer. During the 40 or
so days of the shamal, the average force of the wind at coastal
locations is about 3 on the Beaufort scale (8 - 12 mph). There
is a marked decrease of wind speed in the latter part of summer
when winds weaken to an average of beaufort force 2 (4 - 7 mph)
or less. Actually, there is considerable variation in speed.
winds frequently are strong, and occasionally reach gale force
(32mph or higher), at which times the northwesterly winds are
frequently laden with sand and dust.

Land and sea breezes are most strongly developed when the
prevailing winds are light. Thus there is a tendency for the
northwesterly winds to mask out the land and sea breezes in early
summer, and a strengthening of these local winds in late summer.
In early summer, therefore, the effect of the diurnal breezes is
to produce only a slight shift or veering of the prevailing
winds. When the prevailing winds are light such as in late
summer, the land and sea breeze effect is marked by a complete
reversal of direction from sea-to-land in the afternoon, and from
land~to-sea at night and early morning. At Kuwait the sea
breezes blow with regularity from east or southeast during August
and September. The onset of the afternoon breeze frequently is
accompanied by a strengthening of the wind to 8 to 12 mph and a
rise in relative humidity by as much as 10 or 15 percent.

Atmospheric Moisture

Since the summer season at Kuwait is rainless, it might be
suspected that the relative humidity is extremely low. Yet, this
is not the case, or, better stated, this is not always the case.
Being a coastal location, Kuwait is subject to the humidifying
influence of an adjacent large water body. Consequently,
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humidities are much higher on the average than for desert regions
in general. For all months from June through September, early
morning (0530 observation) values for relative humidity average
between 50 and 55 percent; in the afternoon (1430 observation)
they average between 45 and 50 percent. These values are high,
for example, when compared with those for the driest month at
Yuma, Arizona, when relative humidity averages 36% at 0530, and
11% at 1730; when compared with averages of 57% (0530) and 25%
(1730) for August, the wettest month at Yuma, however, the Kuwait
averages are not so widely different.

The combination of high temperature and high relative
humidity has a depressing effect on human comfort. The following
remarks on this subject relate only indirectly to Kuwait, since
they are based on studies for Bahrein Island. Yet, the climatic
similarities between the two locations are so striking, that much
of what applies to Bahrein, by analogy also applies to Kuwait.

It has been estimated that when wet-bulb temperature (another
measure of humidity) exceeds 75°F, continuous hard physical labor
is impracticable. From June to September, this figure is
exceeded (at Bahrein) practically every day at the times of both
the morning and afternoon readings. In August 1930, wet-bulb
readings of 85°F-88°F were recorded on two successive days on a
ship near Bahrein Island. The highest monthly mean of wet-bulb
temperature for Bahrein is 67°F computed from the afternoon
observations for the month of August. Such values tend to stamp
the Persian Gulf as an area of extreme heat stress during all
summer months. Away from the coasts, the heat stress factor
probably becomes less significant rapidly, for it is estimated
that the humidifying influences extend inland a few miles only at
best.
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CLIMATIC TABLES: KUWAIT CITY
TAB l: TEMPERATURE

¥RS.
J F M A M J J A S (0] N D ANN. REG.

Absolute Maximum 82 78 90 103 109 119 118 115 117 105 100 79 119 16
Mean Monthly Max. 71 73 83 96 105 109 113 113 110 101 89 75 - 13
Mean Daily Max. 61 65 72 83 94 98 103 104 100 91 77 65 85 14

Mean Monthly 55 58 66 76 86 90 94 95 90 82 70 59 72 14
Mean Daily Min. 49 51 59 68 77 82 86 86 81 73 62 53 69 15

Absolute Min. 33 36 40 54 60 72 78 68 67 57 43 36 33 16

TABLE 2: PRECIPITATION

Mean (inches) 0.9 0.91.10.20.1 0.00.00.00.00.10.61.1 5.1 10

Max. in 24 hrs. 1.0 1.7 1.5 0.5 0.3 0.0 0.0 0.0 0.0 1.0 2.2 1.2 2.2 10
(inches) :

AvV.No.Dys >

w/Precip. -

0.1 2 2 2 0.9 0.3 0 0 0 0 0.1 1 3 11 10

TABLE 3: RELATIVE HUMIDITY (%)

Mean of 0530 obser- 77 68 72 67 67 62 45 50 52 64 66 76 64 2
vations

Mean of 1430 ovser- 61 61 61 55 55 49 41 46 51 60 59 65 55 3
vations

TABLE 4: CIQUDINESS

(tenths of sky
Mean (coverage) 3.9 4.0 3.1 2.9 2.3 0.1 0.5 0.4 0.2 1.5 2.7 4.1 2.1 7
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TABLE 5: WINDSPEEDS (BEAUFORT FORCES) & PREVAILING DIRECTIONS FOR KUWAIT AS
REPRES, BY
(Approx. '100 mi. )
BASRA (N. of Kuwait) N1l N1 S1 N1 N1 NW2 NI Wl Wl Wl W1 wl
(Approx.300 mi.}
BAHREIN IS.(SE of Kuwait) NW2 NW2 NW2 NW2 NW2 NW2 NW1l NW1l NW1l NW1 NW2 NW2

SHUAIBA, IRAQ(near BASRA} W3 W3 NW3 NW3 NW4 NW4 NW4 NW3 NW3 NW3 NW3 W3
NOTE: All temperatures listed were cbserved under standard shade conditions.

Objects in the sun may become 20 to 40F° hotter than this during the
heat of the day.
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Environmental Effects

Wind blown sand is particularly damaging to wood such as poles,
fences, buildings, etc., painted surfaces, metal and glass.
Windshields of cars, trucks and planes gradually lose their
transparency, first becoming pitted and then frosted.

Standing vehicles are not damaged by sand and dust nearly as much
as when they are moving, especially when moving into the wind.

Standing vehicles should be parked so that the windshields do not
face the direction of the wind. Windshields of standing vehicles
can also be covered when there is blowing sand and dust.

Deéert blowing sand and dust reduce the life of many many engine
- parts, cylinder, bearings, helicopter blades, etc., by as much as
50%. o

Aircraft operating from unpaved airstrips in the desert suffer
from rapid cylinder wear and higher rates of oil consumption than
normal.

Sand migration and deposition can partially or completely bury
roads, railroads, airstrips, pipelines and all types of fixed
equipment.

Deposition of sand or its erosion by the wind poses problems in
maintaining pipelines.

Fine dust penetrates most minute openings. Bearings, gears,
delicate aircraft instruments, electric equipment, etc., must be
protected from dusty desert conditions which will hinder their
operation.

Due to eletrostactic effects from windblown sand and dust
ignition systems of some vehicles do not operate during dust
storms unless the frame is grounded.

In Saudi Arabia electrostactic charges of as much as 150,000
volts have made telephone and telegraph communications of a
railroad unoperable during sandstorms.

The effects of electrostatic charges produced by the friction of
dust and sand particles during storms can be avoided by
adequately grounding equipment with a wire of piece of metal
chain and by thoroughly shielding the electrical systems of such
equipment. Men working with wires and with electrical equipment
should wear insulated gloves and use insulated tools.
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Precautions that normally are taken when dealing with live wires
of relatively low voltage should also be practiced.

a. The areas of most effective wind abrasion are active
sand dunes, tracts along large dry washes, and certain
exceptional areas such as a mountain notch where wind is
funnelled through a gap. In all these situations there must be:
an abundant source of incoherent sand, strong winds, no surface
crusts, and little binding action by vegetation. Such areas are
unstable from a geologic standpoint, since they are not in
equilibrium with their environment.

b. Dry playa surfaces, wet playa surfaces (salt flats},
lava flows, cinder fields, desert pavements, and desert flats are
areas of little wind abrasion. The dry playa and salt flat
surfaces are well protected by a surface crust of clay, salt, or
a mixture of the two, in which material normally available for
wind transport is held in place by a natural binder. In the lava
and cinder areas there is available little loose material small
enough to be. carried by the wind, and the rough, irregural
surface breaks up the flow of wind across the surface. 1In
regions of desert pavement the surface is protected by a layer of
coarse lag gravel, the finer material long since having been
removed. '

In Irag sandstorms are rare, but dust storms are common and can
be encountered anytime of the year. Most severe ones are in
northern Irag in October, central Iraq in March, and southern
Irag in June and July.

Clouds of dust restrict visibility to as little as 20 yards.

Dust obscures vision, clogs the nostrals, cakes over the skin,
dries the throat, and cause tissue trauma when blown by a high-
velocity wind.

When a vehicle is driven over a dust laden surface into the wind,
the dust problem is not overwhelming, but if traveling with the
wind one can barely see where he is going.

Dust clouds linger quite a while after a vehicle has passed, even
with a mild wind.

When traveling in a group across desert country, travel side by
side rather than one in front of the other minimizes the dust for
the occupants.

Dazzle, or glare, produced by the sun's rays reflecting into the
observer's eyes is of relatively high intensity and it will
affect visual acuity. 1In general, glare reduces eye sensitivity
and object visibility.
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Dark glasses should be worn through all daylight hours.

Even with dark glasses, the glare causes some fatigue in the
eyes.

When going into a darker area after being in the sun, the eye
must adapt to new lighting; the lower the indoor lighting, the
longer the adaption period.

Refraction of light waves due to heat waves diminishes sense-of-
sight efficiency.

The magnification of fire-control equipment distorts vision even
more. Accurate ranging appears to be almost impossible under
these conditions.

Exposure of the retina to high-intensity light slows the rate of
adaptation to darkness to such an extent that a measureable
degree of night blindness may persist.

Subsequent exposure to bright sunlight will cause a repetition of
night blindness, and troops may exhibit a degree of chronic night
blindness as long as they remain in an area where the level of
brightness is normally verry high during the day.

Mirages due to extreme hot surface temperatures can distort,
change the appearance or may even completely obscure an object
either natural or man made.

At times some objects appear to be much closer than they actually
are.

Mirages are fully noticeable about 3 hours after sunrise, but is
absent prior to that time.

Mirages at their worst can reduce visibility to a few hundred
yards, but the effects can be reduced considerably if one
ascends even a few feet above ground level.

In southern Iran and along the coasts of the Arabian Peninsula
winter is the only season with a combination of temperature and
humidity especially suited to microbiological activity.

Temperatures of 65° to 75°F with relative humidities of 70 to 85%
tend to produce moderate microbiological activity and
temperatures of 75 to 90% with relative humidities of over 85%
tend to produce severe deterioration.

Materiel, especially metals, when exposed to direct sun light
becomes very hot and even hotter if it is operating equipment.
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With an ambient temperature of 105 to 110°F a 57mm recoilless
rifle and its ammunition after six hours were at a temperature of
130°F. After rapidly firing 8 rounds the external surface
temperature was over 300 degrees, after 30 rounds over 430°F.
Insulated gloves were necessary during the loading operations.

Under the above noted operation the qun crew, an acclimatized

crew was fatigued after about 10 minutes of continuous loading
and firing of the rifle.

In general the pain threshold of human receptors to heat is 128°F

which will vary, some due to skin callous, variable sensitivity,
etc.

During the day the desert surface gets very hot. If possible do
not sit or lie on the ground. It is 30 to 45 degrees cooler a
foot above the ground than it is right on the ground.

At 45°C, sluggishness and an unwillingness to work and move about
are noted.

At 40-45°C maximum muscle strength is reduced about 20%.
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Section 5 - Desert Maintenance

fquipment maintenance is highly critical in desert operatfons. Organizational
maintenance cannot be overlooked;- ft {s at this stage that serious damage and
failure can be avoided by detecting and correcting minor deficiencfes which
could lead to a major breakdown. Gen. Charles L. Scott after WWII safd,

*, . . Anyone who dcesn't believe in stressing motor ma’ntenance or
in providing liberally for it in armor or mechanized units should
take a trip to the desert and become converted. It s li{ttered
with mil11ons of dollars worth of tanks and motor vehicles, many
of which could have been saved by preventive maintenance. . ."“

The excessive heat, abrasive materials of the sand/dust, and rugged terrain of
the desert environment are constantly at work to disable equipment. One of
these factors alone could put a vehicle out of action. However, together and

acting simultaneously, they represent a formidable obstacle to military equip-
ment operation.

5.1 Heat. The high temperatures encountered in the desert prevent acequate
heat dissipation of the cooling and lubricating system of velicle engines.

When a cooling system becomes ineffective it can adversely affect the lubri-
cating system and vice versa. Temperatures In excess of 107.2% (225°F) have
been recorded for engine o{1 during operation. Therefore, particular attention
should be given to vehicle cooling systems as overheating 1s a major problem 1n
desert operations. The operator should frequently check the temperature gauge.
Liquid cooling systems should be flushed and cleaned frequently. Distiiled
water should be used if possible, and a coorosfon inhibitor should be added.
The coolant level needs checking often due to the high evaporation rate in the
desert. The radiator pressure caps should be checked for qroper operation, as
one pound of pressure ratses the boiling point approximately three degrees.

The exterior of the radfator should be cleaned to prevent the accumulation of
sand and dust which restricts airflow and impedes cooling. Hoses deteriorate
more rapidly in the desert due to extreme heat. They should be inspected at
more frequent intervals than those prescribed in the technical manuals. Fan

belts deteriorate rapidly and should be checked for cracks and breaks. Spares
should be available.

Frequent bleeding of hydraulic systems may be required to maintain pressure.
This {s due to the great dfurnal temperature vartations experfenced in the

desert. A 40-degree difference between morning and afternoon temperatures f{s
not unusual,

Excessive temperatures can be generated by a combination of ambient heat, radia-
tion and friction. Rubber tires and track gads have been known to blow out due
to concentration of heat above 1219C (250°F) in the interfor rubber:

Batteries must be given special care by hav1n? water levels checked frequently
due to excessive evaporation. Overcharging will result in higher evaporation
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rate; therefore, voltage regulators should be set to lowest practical charging
rate.

5.2 Sand/Dust. The adverse effect of the desert environment on maintenance
requirements of armament and individual weapons is primarily due to blowing
sand and dust. Moving parts in the recoil mechanism, brakes, and elevating and
traversing mechanisms can easily become contaminated by abrasive particles.
This will lead to higher rates of wear for the affected parts. In small
caliber weapons, sand and dust will cause clogging, and jamming. Lubrication
will compound the problem due to formation of abrasive paste. Therefore,
weapon systems should be kept dry and clean {f possible. If the weapon {s not
being used, 1t should be covered to protect vulnerable parts,

Relays and contactors are easily contaminated by sand and dust preventing
contacts from closing. Fixed equipment, such as stationary engines, generators,
compressors, pumps, and machine tools, also suffer from the abrasive effects of
windblown sand and dust. Rings are worn, cylinders scored, commutators scratched,
and bearings damaged. Frequent inspection and cleaning of air filters and
protective screening 1s required. A higher than normal replacement rate should
be anticipated and replacement parts kept on hand.

Erosion of helicopter rotor blades and turbine engine compressor blades
may be a significant problem during desert operation. Numerous metallic and
plastic compounds have been tried to reduce rotor erosion but with 1ittle
success. The only sure method to alleviate high rotor replacement is by
Timiting Yow level hovering and using surfaced helipads.

The infiltration of sand and dust occurs even in the most minute openings.
This ability of fine-grained material to enter areas poses a severe problem to
stored electronic equipment and delicate aircraft {nstrumentation which requires
the exclusion of foreign material. Extreme care should be exercised when
working with such materiel.

Impact of windblown particles produces large electrostatic voltages. An elec-
trostatic charge of as much as 150,000 volts was produced in Saudi Arabia

during a severe dust storm. Proper grounding of equipment should be insured
prior to handling.

A1l maintenance should be performed in a protected environment to prevent

contamination as much as possible, Tasks which require exposure of lubricated
surfaces, should not be performed under adverse conditions.

§.3 Terrain. The rocky nature of many desert areas causes severe vibration
problems on vehicles and transports. Frequent inspection should be made of all
atr 1ines, bolts, nuts, etc. to insure proper tightness.
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Tires of dual-wheeled vehicles must be inspected more frequently after driving
through rock covered areas, to remove any lodged rock particles and to insure
that the tires are properly inflated. A flat tire on one of the dual wheels
will not be notfced while driving an¥ could result in premature failure of the
other tire if load 1s excessive.
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FM 20-3

ENVIRONMENTAL EFFECTS ON PERSONNEL

There is no reason to fear the desert
environment, and it should not adversely
affect the morale of a soldier who is prepared
forit, provided he takes certain precautions to
protect himself and his equipment. It should
be remembered that there is nothing unigue
about either living or fighting in deserts;
native tribesmen have lived in the Sahara for
thousands of years. The British maintained a
field army and won a campaign in the
Western Desert in World War ]I at the farend
of a 12,000-mile sea line of communication
with equipment considerably inferior to that
in service now. The desert is essentially
neutral, affecting both sides equally: the side
whose personnel are best prepared for desert
operations has a distinct advantage.

The desert is fatiguing, both physically
and emotionally. A high standard of disci-
pline is essential, as an individual's single
lapse may cause serious damage to hisunit or
to himself. Commanders must exercise a very
high level of leadership and train their junior
leaders to assume greater responsibilities
required by the wide dispersion of units,
normal in desert warfare. Soldiers with good
leaders are more apt to accept heavy physical
exertion and uncomfortable conditions.
Every soldier must clearly understand why
he is fighting in such harsh conditions and
should be kept informed of the operational
situation. Ultimately, however, the mainte-
nance of discipline will depend on individual
training.

Commanders must pay special attention

to the welfare of troops operating in the
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desert, as soldiers will be unable to find any
“comforts” except those provided by the
command. Welfare is an essential factor in
the maintenance of morale in an environ-
ment that appears—and is—harsh, espe-
cially to the inexperienced. There is more to
welfare than the provision of mail and clean
clothing; although these are important,
Soldiers must be kept healthy and physically
fit; they must have adequate, tasty, and
regular food, and be allowed due periods of
rest and sleep. These things will not always
be possible and discomfort is inevitable, butif
troops know that their commanders aredoing
everything they can to make life tolerable
they will accept the difficulties that arise.

ACCLIMATIZATION

AU Fuysizstan to heat 15 necessary to
permit the body to reach and maintain
efficiency in its cooling process. A period of
approximately 2 weeks should be allowed for
acclimatization, with progressive degrees of
heat exposure and physical exertion. Al-
though this strengthens heat resistance there
is no such thing as total protection against
the debilitating effects of heat. Situations
may arise where it is not possible for men to
become fully acclimatized before being re-
quired to do heavy labor. If this happens
heavy activity should be limited to cooler
hours and soldiers should be allowed to rest
more frequently than normal. A gradual
program of work is shown in appendix G
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SUN, WIND, AND SAND

Radiant Light. The sun’s rays, either
direct or bounced off the ground, affect the
skin and can also produce eyestrain and
temporarily impaired vision. Overexposure
will cause sunburn. Persons with fair, freck-
led skin, ruddy complexions, or red hair are
more susceptible to sunburn than others, but
all are susceptible to some degree, Sunburn is
characterized by painful reddened skin, can
result in blistering, and can lead to other
forms of heat illness. Soldiers should acquire
a suntan in gradual stages, in the early
morning or late afternoon. to gain some
protection against sunburn. They should not
be permitted to expose bare skin to thesun for
longer than 5 minutes on the first day,
increasing exposure gradually at the rate of 5
minutes perday. In all operational conditions
they should be fully clothed in loose gar
ments. This will also reduce sweat loss. It is
important to remember that:

The sun is as dangerous on cloudy days
as it 18 on sunny days.

Sunburn cintment is not designed togive
complete protection against excessive
exposure.

Excessive sunbathing or dozing in the
desert sun can be fatal.

Wind. The combination of wind and dust
or sand can cause extreme irritation to the
mucous membranes and chap the lips and
other exposed skin surfaces. Irritative con-
junctivitis, caused when fine particles enter
the eyes, is a frequent complaint of vehicle
crews, even if wearing goggles. Chapsticks
and skin and eye ointments must be used by
all personnel.

Climatic Stros#: Climatic stress on the
human body in hot desert can be caused by
any combination of air temperature, humid-
ity, air movement, and radiant heat. The
body is "also adversely affected by such
factors as lack of acclimatization, over-
weight, dehydration, alcoholic excess, lack of

' Radiant light'¢cmes from all directions.

' ProtecT. the back of your neck.
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sleep, old age, and poor health. The body
maintains its optmum temperature of
98 6°F, by conduction/convection, radiation,
and evaporation (sweat). The mostimportant
of these in daytime desert is evaporation, as
air temperature alone is probably already
above skin temperature. If, however, relative
humidity is high, air will not easily evaporate
sweat and the cooling effect is reduced.

FM 60-3

Sandstorms. Fast, windblown sand can
be extremely painful on bare skin, so this is
one reason why persons must always be fully
clothed. When visibility is reduced by sand
storms to the extent that military operations
are impossible, soldiers should not be allowed
toleavetheir group unlesssecured by lines for
recovery.

WATER, DEHYDRATION, AND
SALT

Water. Approximately 75 percent of the
human body is fluid. All chemical activities
in the body occur in a water solution, which
assists in the removal of toxic body wastes
and plays a vital part in the maintenance of

an even body temperature. A loss of 2 quarts
of body fluid (2.5 percent of body weight)
decreases efficiency by 25 percent and a loss
of fluid equal to 15 percent of body weight is
usually fatal.

lﬁuman body is fluid.:

Seventy-five percent:of the | Aloss of 2 quarts (2.5 percent
Body weight) decreases effi-

ciency by 25 percent.

Loss of 12 quarts (15 percent

|body weight) is usually fazal.

Y
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Poteble drinking water is the most basic
need in the desert. It is necessary to ensure
that there is no possibility of nonpotable
water being mistaken for drinking water.
Water that is not fitto drink but not otherwise
dangerous (it may be merely over-salinated)
may be used to aid cooling. It can be used to

wet clothing, for example, so that the body

does not use so much of its internal store.

Issue water containers must be used only
for drinking water. Sufficient water must be
carried on a vehicle to last the crew until the
next planned resupply plus a small reserve.
Water containers should be carried in posi-
tions that:

Clamp them firmly to the vehicle body to
prevent seams splitting by vibration.

Are preferably in the shade and in an air
draft.

Are guarded against the possibility of
puncture by shell splinters.

Are easily dismounted in an emergency.

Soldiers must be trained not to waste
water. Water that has been used for washing
socks, for example, is perfectly adequate fora
vehicle cooling system. Drinking water must
be taken only from approved sources to avoid
disease or water that may have been deliber-
ately polluted. Care must be taken to guard
against pollution of water sources. If ration-
ing is in effect, water should be issued under
close supervision of officers and noncommis-
sioned officers.

Soldiers cannot be trained to adjust
permanently to a decreased water intake. An
acclimatized soldier will need as much if not
more water than the nonacclimatized as he
sweats more readily. If the ration is not suf-
ficient there is no alternative but to reduce
physical activity or restrict it to the cooler
parts of the day. Any temporary deficiency
should be made up if maximum efficiency is
to be retained.

In very hot conditions it is better to take
smaller quantities of water often rather than
large quantities occasionally. The latter case
leads to waste by causing excessive sweating
and may induce heat cramps. As activities or
conditions become more severe, water intake
should be increased accordingly.

Dirty water can be suitable for radiators.

Drink like’ a bird, sip—don't guzzie your water
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The opfimum drinking water temperat-
ure is between 10°C and 15.5°C (50-60°F).
. Lister bags or even wet cloth around metal
containers helps to cool water.

Alevhot dessens resistance to heat due to
its dehydrating effect. Smoking, particularly
during the day, increases the desire for water
and should be avoid.a.

Units performing sustained heavy activi-
ties such as a forced march ordiggingin, may
require more than 3 gallons of drinking water
per man at 80 degrees Wet Bulb Globe
Temperature Index and any increase in the
stress will increase thisneed. A guide to water
requirements is shown in appendix G.

Dehydration. During high desert
temperatures a resting man may lose as much
as a pint of water per hour by sweating. In
very high temperatures and low humidity
sweating may not be noticeable as it evapor-
ates so fast the skin will appear dry. When-
ever possible, sweat should be retained on the
skin to improve the cooling process and the
only way to do this is to avoid direct sun on

Thirst is not an adequate warning
of dehydration

FM 90-3

the skin. This is the most important reason
why desert soldiers must remain fully
clothed. If a soldier is working, his water loss
through sweating (and subsequent require-
ment for replenishment} increases in propor-
tion to the amount of work done.

Thirst is not an adequate warning of
dehydration as the sensation may not be felt
until there is a body deficit of 1 to 2 quarts of
water. Very dark urine is often a wamning of
dehydration. Soldiers do not-always drink
their requirement readily and may need to be
encouraged or coerced to drink more than
they think necessary, especially during
periods of acclimatization. Packets of artifi-
cial fruit flavoring will encourage consump-
tion due to the variety of pleasant tastes.

Salt. Saltin correct proportionsis vital to
the human body, but the more a man sweats,
the more salt he loses. The issue ration has
enough salt for a soldier drinking up to 4
quarts of water per day. Unacclimatized
soldiers need additional salt during their first
few days of exposure and all soldiers need
additional salt when sweating heavily.

if the water demand to balance sweat loss
nises, extra salt must be taken under medical
direction. Saltin excess of body requirements
however may cause increased thirst, a feeling
of sickness, and can be dangerous. To avoid
this, these general rules should be followed:

Extra salt should only be taken in
- proportion to the available extra water.

The quantity taken, in any form, must be
strictly controlled according to medical
advice.

Salt tablets should not be used unless
dissolved into a solution.

A convenient way to provide additional salt
when the salt in food is not adequateisto sailt
all drinking water to a concentration of 0.1
percent. A table listing the quantities re-
quired is shown in appendix G. Water must be
tested before adding salt as some sources are
already saline, especially those close to sea.
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DESERT SICKNESS

Heéal Illness. The temperature of the body is
regulated within very narrow limits. Too little
salt may lead to heat cramps; too little salt
and insufficient water may lead to heat
exhaustion. A general collapse of the body
cooling mechanism will lead to heat stroke,
which is potentially fatal. To avoid these
illnesses, soldiers must be physically fit,
thoroughly acclimatized, and drink sufficient
water with necessary salt. If soldiers expend
more calories than they take in they will be
more prone to heat ilinesses. Since men may
lose their desire for food in hot climates they
must be encouraged to eat, with the heavier
meal of the day scheduled for the coolerhours.

Continued supervision by commanders and
the use of the buddy system are important,
especially for those personnel, such as me-
chanics, who work alone or in pairs. It is
necessary to recognize heat stress symptoms
quickly. When suffering from heat stroke, the
most dangerous, thereis atendency fora man
to creep away from his comrades and attempt
to hide in a shady and secluded spot; if not
found and treated he will die. When shade is
required during the day, it can best be
provided by tarpaulines or camouflage nets,
preferably doubled to allow air circulation
between layers and dampened with any
surplus water. The major symptoms, and first
aid treatment for heat illnesses are shown in
appendix G.

Diseases Diseases found in the desert
include plague, typhus, malaria, dengue
fever, dysentery, cholera, and typhoid. Some
of these can be prevented by vaccines or
prophylactic measures. High levels of field
hygiene and sanitation are necessary to
preclude disease where there are no vaccines
or prophylactic measurea.

Fungn!m"ectwns and Prickly Heat.
The excessive sweating tommom-mn hot
climates can aggravate prickly heat and

some forms of fungus infections of the skin.
The higher the humidity the greater the
possibility of their occurrence. Although
many deserts are not humid, there are
exceptions, and these diseases are likely in
humid conditions.

. . * Cold
Weather In;ur;es ‘Soldiersmay tend tostay
in thin clothing until too late in the desert day
and become susceptible to chills, so respira-
tory infections may be common. Personnel
should gradually add layers of clothing at
night, (such as sweaters), and gradually
remove them in the morning. Where the
danger of cold weather injury exists in the
desert, commanders must guard against
attempts by inexperienced troops to discard
cold weather clothing during the heat of the
day.

rqin Polluted Water. Skin
diseases can be caused by polluted water: so
untested water should not even be used for
washing clothes;-although it can be used for
vehicle cooling systems or vehicle decontami-
nation.

SNAKES

Snakes abound in desert conditions,
ranging from the totally harmless to the
lethal. As a general rule, a poisonous snake
will present a serious danger to an adult only
if over 2 feet long, but it is dangerous to touch
any snake. Bites from harmless snakes can
easily become infected. Snakes seek shade
(cool areas) under bushes, rocks, trees, and
shrubs. These areas should be checked prior
to sitting or resting. Soldiers should always
check before putting on boots and clothing in
the moming.

PART B PAGE 38



FM 90-3

CLOTHING

dard light-weight cJothing s suita-
ble for desert operations but should be a
camouflage color, not fatigue green. Non-
starched long sleeve shirt and full length
trousers are worn, tucked into combat boots.
Special clothing may be required by tankers,
and field and air-defense artillerymen, as
they live in an environment of oils and
greases and with high risk of burns if their
vehicleis hit by enemy fire; this clothing must
have an ability to “breathe.” Jungle boots

HOW TO DRESS

should not be worn as sand will sift into them.
A scarf or triangular bandage should be worn
loosely around the neck. It is used to protect
the face during sand storms, as a sweat rag,
and to protect much of the face and neck
against sand and sun. The helmet liner is
adequate for desert use as it offers sufficient
airspace for air circulation and gives a
certain amount of eyeshade and neck protec-
tion; the steel helmet is worn over it in
combat. Each soldier should have the follow-
ing equipment:

Sweater, field jacket, a woolen scér_f
for cold and night use and a cotton-
type scarf for day use.

‘Sleeping bag.

9 Chapstick (some personnel may be
allergic to chapsticks and should use
vaseline), antisunburn ointment,
salt tablets, foot powder, and insect
repellant. Eye lotion or drops can
also be useful.

Sunglasses. These must not hinder
penipheral vision and must be kept in
a sealed case to prevent scratching
when not in use.

6 A lensatic compass, if available.

Web belt with 2.quart canteen at-
tached.

Cé%j}nl_wear out quickly in
desert terrain, especially if it isrocky, and the

leather will dry out and crack unless a
nongreasy mixture such as saddle soap is
applied. Although difficult to do, clothing
must be kept relatively clean by washing in
any surplus water that is available. When
water is not available, airing and sunning
clothing will help to kill bacteria.
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HYGIENE AND SANITATION

Hygiene and sanitation are covered in
detail in FM 21-10. This paragraph high-
lights some of the points that are of special
importance to the commander in the desert.

Pergsonal Hygiene. Proper standards of
personal hygiene mult be maintained not
only as a deterrent to disease but as a
reinforcement to discipline and morale. Daily
shaving and bathing are required if water is
available. Electric razors, adapted to run
from a vehicle, power source, should be used.
instead of “wet shaves.” Cleaning the areas
of the body that sweat heavily is especially
important; underwear should be changed
frequently and foot powder used often. If
sufficient water is not available, troops may
clean themselves with sponge baths,
solution-impregnated pads, a damp rag, or
even a dry, clean cloth.

‘Heéalth? Troope should be checked for
sign of injury, no matter how slight, as the
dirt of the desertorinsects can cause infection
of minor cuts and acratches. Small quantities
of disinfectant in washing water can reduce
the chance of infection. Minor sickness can
have serious effects in the desert. Prickly heat
and diarrhea, for example, can upset part of
the sweating mechaniam and increase water
loss, making the soldier more prone to heat
illnesses. The buddy system can help ensure
that prompt attention is given to these
problems before they incapacitate individu-
als,

Sanitutivit Intestinal diseases can
easily increase in the desert. Proper mess
sanitation is essential. Trench-type latrines
should be used if the soil is suitable but must
be dug deep, as shallow latrines become
exposed in areas of shifting sand.
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Generatl Information

jjraq is a middie-eastern nation witn a vanable
slmatla. Summers are hot — with tamperatures
reaching 120°F (43°C) except in mountainous
z*¢as. Winlers are mild and snowless (except in
e Mountaing) wilth lemperatures ranging from 50
- 80°F (10 - 16°C).

Health Requirements

AIDS: Alliragis, Arabs, and fereigrars entering
Irtaq must repon to the established Special Cen-
lers for 3 biood test within five days of their cate of
arrivalin iraQ. Special Centers are located in
Baghdad and other governmen! ceniers. This
requirement does net apply 1o persons oldar than
60 years. '

Yeliow faver. A yelfow fever vaccination
cenificate s required from travelars coming from
infected areas.

Travel Immunizationg

These recommendations are not absoiute and
shouid not be construed 1o apply 10 alitravelers. A
tinal decision reQarding immunizations will be
based on the traveler's proposed itinerary, dura-
ton of stay and purpose for traveling.

Cholera: Alhough limited in eflectiveness,
waccinatiors may be approprizie lor persons lfiving
and’or working in less than sanitary conditions for
moare than 3 months where fedical tacilities are
unavailatle. Vaccination may also be appropriate
tor travelers with impaired gastric defenses who
are planning an extended visit or being exposed (o
unsanitary conditions. Vaccination is not advisad
fer pregnant women, infants younger than 6
monihs old, or persons with a history of severe
reaction 10 the vacgine.

Hepatitis A: Immune globulin (1G) is recom-
mended for all susceptible travelers, especially as
iength of stay increases. |G is panticularly impor-
*ant for persons who will be Living in or visiting rural
2:2as, eanng or drink:ng in setings of poor or
LnCenain sanitation, or who will have close ¢oniact
with locat persons {especially young children} in
sattings with poor sanitary conditions. Persons
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staying longer than S monihs should receive IG
regularly,

Hepatitis B: Vacclnation is advised lor health
care workers, persons anticipating direct contact
with blood from or sexual contact with inhabitants,
and parsons planning extgnded stays of & months
or greater (especially those who anticipate using
local healih care facilities, staying in rural areas, or
having intimate contact with the lecal population),

Pollo: A one-time booster dose of OPV or iPV
is recommended for travelers who have previousty
completed a fuli primary saries of OPY or PV (3
doses of va:cing, 2-months interval between first
and seconc dose, and 6-12 months interval
between sezond and third dose). Pregnancy is a
relative cortra.nhdication for administration of \PV
and 10 a lesser degres to QPV. |If immediats
protection for a pregnant woman is required, OPV
is recommenced. Refer to COC guidelines for
persons who have not completed the primary
senes.

Rables: Preexposure vaccination shauld be
considered tor p2rsons staying longer than 30
days who are expecled to be al risk 10 bites from
domestic and-ar wild animais (paricularly dags), or
for persons engaged in high risk activities such as
spelunking or animal handling. Need for vaceina-
tion is more irportant f potantial exposure is in
rural areas arc it adequate postexposure care is
not readily ava-able.

Typhold: Vaccinaticn should be considered for
persons stayir; ionger than 3 weeks, adventurous
eaters, and these who will venture off the usual
tourist routes ito smalt cities, villages and rural
areas. imponance of vaccination increases as
access to reascnadtle medical care tesomes
mitea. Conirandicaticns deperd on vaccine
type. ‘ _

Note: Al standard vaccines (i.e., MMR, Td,
DPT, influenza, pneumacoccal, ete.) should be
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kept up-lo-cate as a mater of good heaiih practice
unreiated to travel. One-lime measles boosteris
recommendad for persons born atter 1956.

Malaria Information

Risk areas: Maiaria risk exists in the Narthem
Region: Duhok, Erbil, Kirkuk, Ninawa and Su-
laimaniya provinces. WHO reports risk Is highest
from May through November in areas below 1,500
meters, and that 4 is almost exclusively in P. vivax
form.

Protactive measures: CDC recommends that
fravelers visiting risk areas undertake chemopro-
phylaxis with chioroquine in adgdition 10 personal
protactive measures.

Current Health Risks

News sources in traq have reported that brucel
losis (Mala fever) has reached epidemic propor-
tions in soma parts of the country.  The source of
that report was not identitied. Brucelosis ls
contractad by consuming unpasteurized dairy
products or meat which is not cooked wall-done.

Nolice posted 53/90.

Other Disease Status

Insect-borne diseases: thase do nol generaily
pose widespread hazards to the traveler.
Hemorrhagic fever {Crimean-Congo) ~ ocours
Leishmaniasis (cutaneous) - occurs
Leishmaniasis {visceral) - occurs

Tick-bome relapsing fever - occurs

Typhus (including murine and tick-borne) -
occurs

rood-bormne and water-bome illiness: poses a
major hazard in most areas.

« Brucellosis - prevatent

» Cholera - occurs

-« Dracunculiasis - occurs

+ Echirococcosis (hydatid disease) - occurs
« Hepatilis {viral} = common

« Poliomyaelitis - pravalent

« Schistosomiasis -~ occurs

+ Taeniasis - oceurs

+ Typhoid fever - common

2 1990 Shareland Medical Markatiea Ina

Other hazards:
+ Trachoma and animal rabies may be problems.

Special Precautions

General Cautlons

Recent medical and denta!l exams should
ensure that the traveler is in good haalth. Carry
appropriate health and accident insurance docu-
ments and copies of any important medicat
records. Bring an adequate supply of alf prescrip-
tion and other medications as well as any neces.
sary parsonal hygiena items, including a spare
pair of eyeQlasses or contact lenses if necessary.

Drink only bottled beverages (including water) or
beverages mada wilh boiled water. Do not use ice
cubes or eat raw sealood, rare meat or dairy
products. Eat-well-cooked foods while they are
still hot and fruits that can be peeled without
contamination. Avoid roadside stands and sireet
vendors.

Swim only in well-maintained, chlorinated pools
or ocean water known fo be free from pollution;
avoid freshwater iakes, straams and rivers. Wear-
clothing which r=Juces exposad skin and apply
repellants conta.ning DEET 10 remaining areas.
Sleep in well-screened accommodations. Camy
anti-diarheal medication. Reduce problems 2
related to sun exposure by using sunglasses,
wiga-brimmed hats, sunscreen lotions and lig
protection,

Specific Concerns
AIDS occurs. Bisod supply may not be ade-
quately screenzJ and of singia-use, dispcszsle
needies and syringes may be unavailable,
When possible. travelers should defer medical
treatment untit reaching a facifilty where sately
can be assured.

Travel Advisories

The Department of State advises American
citizens that, with the advent of the ceasefirg
between Iran and lrag, warime conditions no
long2! prevail in {raq. Nonetheless. bazause of
the continuing tension between iran and iraq,
travel is not recommended to areas nornh and east
of Mosulf and along border areas with iran. Travel
i8 also nol recommended 10 marsh areas north of
Basrah. Visitors to iraq should also be adwised
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that bans on travel 10 the north of Mosul are
periodically imposed.

Al U.S. citizens are 5170ngly urged 10 register
wilh the U.S. Embassy after arrival in Iraq. The
Embassy is localed across from the Foreign
Ministry Ciub in Masbah quaster of Baghdad. The
12'ephonia numbers ara 712-6138 and 719-6139.
The telex numbar is 212287 USINT IK. An
aflernale telex is the commercial section telex,
number 213566 USFCS IK. The fax number is
718-9297.

Posted: 5/17/90 - Expires: 12/31/90.

——

Embassy Phone Numbers

Diract dial country code = 964.

Baghdad {city ccde = 1)
U.S. Embassy - 719-6138/9
British Embassy - 537-2121/8
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Malaria risk areas In Iraq:

Malaria risk exists in the Northern Region: Duhok,
Erbil, Kirkuk, Ninawa and Sulaimaniya provinces.
(WHO reponts risk Iis aimost exclusively in P. vivax
form.)

Malaria Risk Area
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General Information

Tae Slale of Kuwan is 0¢ated in tha roaheast:
etn corner of the Arabian Peninsula. it is beunded
zn the nanth and west by Iraq, on Ihe south by
Saud; Arabia, and on the aas! by the Arabian
(Persian) Gull. The country consisls mainiy of
sandy. riverless desen interspersed with small
hils. Kuwail's cimate is typical of the region.
During summer (April-Ociober), temperatures
often excaed 120°F (49°C), though 110 - 115°F
(43 - 46°C) daytime temperalures are more
common.

Mean anhyal rainfall is 4 - S inches (11 cm) and
occurs mostly curing December and January. The
shonr autumn ard spring seasons (Nevember,
February and March) are delightiul. Duting Ihe
winter (December, January) 1t is ¢Hen coig endugh
to require a coat. Sand and dust storms occur
throughout the year, especially between Marcn
and August. Periods of high humidity occur, dut
during the hottest months (June, July and August),
the humidity level ranges Irem 16% to 22%.

Health Reguirements

AIDS: Praof of a negative AIDS fest is required
from contractors applying for residance visas,
Resuns of tests perormed in the Unitad Slates or
other loreign countries are accepted.

Travel Immunizations

These recommendations are nol absolute and
- shou'd not be construed 10 apply o all travelers. A
tinat gacision regarding immunizations will be
tased on the travelers proposed itinerary, dura.
tion of slay ano purpose for traveling.

Hepatitis A: immune giobulin (IG) is rezom-
mended for alt susceptibie travelers, especially as
length of slay increases. IG is panticuiary impor-
tant for persens who will be living in or visiting rural
areas, eatling or drinking in seflings of poor of
vncertain santalon, o who will have closa conias
#1h local perscns {especially youns ch.:gren; in
seflings with poor santtary conditions. Persons
staying longes than § months shouid receive IG
regularty.
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Hepatitis B: Vaccination is advised for heakh
care workars, parsons anlicipating direct contact
with blood from ¢r sexual contact with inhabitants,
and persons planning exiended stays of 6 months
or greater {especially those who anticipate using
local heatih care facilities, 'staying in rural areas, or
having intimate contac! with the local populaiion).
. Pollo: A one-tima booster dose ot OPV or IPY
is recommanded for travelers who have previously
complated a full primary serigs of OPV or IPV (3
doses of vaczine, 2-months inlerval betwean first
and seconrc dose, and 512 months interval
batween second and third dose). Pregnancy is 2
relative cor:raindication for administration of 1PV
and 1o a lesser degree to OPV. Il immediate
protection for a pregnant woman is required, OPY
is recommended. Refer to CDC guicealines for
parsons who have not completad the primary
seres.

Typhold: Vaccination should be considered for
persons staying longer than 3 weeks, advent.rous
ealers, and 1282 whd will venture ol the ueual
lourist routes into srall ¢cities, vilages and rural
areas. Imporiance of vaccination increases as
access 1o raascnable medical care becomes
imzed. Contraind.cations depend on vaccine
type.

Note: Al standard vaccines (i.e., MMR, T,
DPT. influgnza. preumococcal. elc.) shouid be
kept up-to-cate as a matter of good heanh pracize
unrefated 1¢ travet, One-lime measles booster is
recemmendced for persons born atter 1956.

Other Disease Status |

Insect-Dorne ciseases: these do nat genera'ly
pose wicesprzad hazards 10 the traveler. i
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Leishmaniasis (culaneous) — occurs
Leishmaniasis (visceral) - occurs
Tick-bome relapsing faver - occurs
Typhus {including murine and tick-berne) -
occuls

Food-borne and water-berne illness: pose a major
hazaid in most areas.

Bruceliosis - prevalent

+ Cholera - occurs

« Dracunculiasis - occurs

+ Echinococcosis (hydatid disease) - occurs
Hepattis (viral) - common

Poliomyelitis - pravalent

Taegniasis = oCcurs

Typhoid fever - common

- * @

Other hazards:
+ Trachoma and animal rabies may be preblems.

Special Pracautions

Gaeneral Cautions

Recent medical and dental exams should
ansure that the traveler is in good heatth. Cany
appropriate health and accident insurance docu-
mants and copies of any importart medical -
racords. Bring an acequate supply of all prescrip-
lion ang other medications as well as any neces-
sary parsonal hygiene tems, incuding a spare
pair of eyaglasses or contact lenses i neCessary.

Drink only bottled beverages (inciuding water) or
teverages made with boited water. Do not usa ice

_ ¢ubes or eat raw seafood, rare meat or dairy

' products. Eat well-cocked foods while thay are
1ill hot and fruits that can be peeled wihout
contamination. Avoid roadsida stands and street
vendors.,

Swim only in well-mairntained, chiorinated pools
or ocean waler known 10 be free trom poflution.
Wear clothing which reduces exposed skin and
asply repeliants containing DEET to remaining
areas. Sleep in well-screened accommodations.

Carry anti-giarrheal medication. Reduce problems

related to sun expasure by using sunglasses,
wide-brimmed hals, suns¢rean klions and lip
protection.

Specltic Concerns

« Colids, flu. arks respiralory, sinus and extemal
ear intections are typical medical probiems due
10 dust and dus! borne germs.

+ March through Septembar is extremaly hot and

= ' 990 Shoreland Medical Markating. Inc

dry and precaution should be taken against heat
stroke and heat exhaustion. These stayirg for
'ong pericds should pay aitention 1o hydration 1o
prevent unrary tract stone formation.

Travel Advisories

The Depariment of State advises travelers to
Kuwat that gven though hostililies between Iran
and traq have ceased, no formal peace treaty has
yet baen signed. Travelars shouid be aware that
the polantial for lerrorist activity exists. All Ameri.
can citizens planning 10 remain in Kuwait for an
extgnded period are urged to reQistar with the U.S,
Embassy (telephone 242-4151).

Posted 3/89 - Limit: Indefinde.

Embaséy Phone Numbers

Dirgct diai country code = 968.

Kuwalt .
U.S. Embassy - 242-4151 thru @
Brilish Embassy - 243-9220 thru 2
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Saudi Arabia

- General information

Saudi Arabia is a middle-eastern nation with a
not, dry, desea climate. Temperatures in the
interior reach 130°F {54°C). Coaslal areas
present higher humidity.

Health Requirements

AIDS: Application for a work visa requires
accompanying proot of a negative AIDS fest,
Results al tests performed in the United States are
accepted. In addition, loreign workers will be
retesed for antibodies 1o the AIDS vinus three
months afler arrival. ’

Maningitls: All pilgrims and visiors {o holy
places should be in possession of a valid cenili-
cate of vaccination against meningococcal menin-
giis issued not more than two years and not less
than ten days betore date of amival. Alltraveliers
from Benin, Burkina Faso, Cameroon, Chad,
Egypt. Ethiopia, india, ivory Coast, Mauritania,
Morozco, Niger, Nigeria, Pakistan, Senegal,
Sudan, Syria, Togo and Yemen who do not have a
valid centificate of vaccination against menin-
gococcal meningitis will be subject to health
chacks on arrivat and quarantinad i suspected of
having meningitis.

Yollow fever: A yeliow lever vaccination
certificate is required from all travelers coming
trom couniries any pans of which ara infectad.

Trave! Immunizations

These recommendations are not absolule and
should not te construed to apply to all iravelers. A
fina! gecision regarding immunizations will He
based on lhe traveler's proposed itinerar,, dura-
ticn 0! stay and purpose for traveling.

Hepatitis A. Immune glabulin (IG) « recom-
mended for alt susceplible travelers, espacially as
length of stay increases. IG is panicularly impor-
1ant lor persons who wiil be living in or visiting rural
areas, eating or dnnking in settings of poor or
uncertain saniation, or who will have close contact
with lozal persons (especially young children) in
settings with poor sannary congnions, Parsons
staying longar than 5 months should receive iG
reguiarty.

Hepatitls B: Vaccination is advisad for heaith
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care workers, persons anlicipating direct contact
with blood from or sexual contact with inhabitants,
and persons planning extended stays of 6 months
of graater (aspecially those whe anticipate using
local heatih care facilities, staying in rural areas, or
having intimate contact withthe local population).

Maningitis: Maningococcal vaccine is recom-
mended lor persons underaking the Haj (pilgrim- .
age). Pregnancy is a relative contraindication to
vaccination, and the vaccing should not be admini-
stered {o chi'dran younger than 2 years oid.

Pollo: A ons-dime.booster dose of OPV or IPY
Is racommerded for travelers who have previously

-complatad a full pAmary series ol OPV or IPV (3

dgoses of vaccing, 2-months intarval bewean first
and second dose, and 6-12 months interval
betwoen second and third dose). Pregnancy is a
relative contrainfiication for administration of 1PV
and 10 a lesser degree to OPV. If immediate
protection for 3 pregnant woman is required. OPV
is recommendad. Referto CDC guidefines for
pérsons who rave not completed the primary
series. '

Rabies: Preexposure vactination shouki be
considerad tor persons slaying longer than 30
days who are expected to be at risk to bites ftom
gdomeslic and/or wild animals (panicularly 6ogs), or
for parsons engaged in high risk activities such as
spelunking or animal hangling. Need for vaceing-
tion is more impentant f potential exposure is in
rvral areas and ¥ adeqQuate postexposure care is
not readily available.

Typhoid: Vaccination should be considered for
persons staying lenger than 3 weeks. adventyrous
eaters, and those who will ventyre off the usual
tourist routes into small cities. villages and rural
areas. lmporance of vaccinaton increases as
access 1o reasonable medical care becomes
timited. Contraindications depend on vacgine

type.
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Note: Al standard vaccines (i.e., MMR, Td,
CPT, influenza, pneumococcal, etc.) should be
kepl up-to-cate as a matter of good hea'th practice
unrelated to travel. One-lime measles bocster is
racommended lor parsans born after 1856.

Mafaria Information

Risk areas: Malaria risk axists throughout the
year in all areas except the Eastern, Northern and
Cantral provinces, the high altitude areas of Asir
Pravince, and the urban areas of Wastern Prov-
ince (Jeddah, Mecca, Medina, and Tai). WHO
reports risk is pragominantly in P. faiciparum lorm.,

Protectlve measures: COC recommends that
iravelers visiling risk areas undertake chemopro-
phylaxis with chigroquire in addition to personal
protactive maasures.

Other Disease Status

Insect-borne llrness: these do not generally pose
widaspread hazards 10 the traveler.
Leishmaniasis {cutansous) — oceurs
Leishmaniasis (visceral) - oCcurs

Tick-bome relapsing fever — pccurs

Typhus (including murine and tick-borne) -
occurs

. o ¢

Food-borne and water-borne illness: pose @ major
hazard in mast areas.

» Brucellosis - prevalent

» Cholera - ocours

Dracunculiasis - o¢curs

» Echinococcosis (hydalid disease) = occurs

» Hepatitis -~ common

« Poliomyelitis - prevalent

Schislosomiasis - occurs
Taeniasis - occurs
Typhoid fever - common

Other hazargs:
« Trachoma and animal raties may be problems.

Special Precautions

General Cautions
Recant medical and dental exams should
ensure that iha travelar is in good health. Carry

€ 1990 Sharvlana Medical Markatng. ine.

appropriaie h2a'th angd accident insurance dozu-
menls and copies of any imporiant medical
records. Bring an adequate supply of all preszre.
tion and olher medications as well as any neces-
sary personai hygigne tems. including 3 spare
pair of eyeglasses or contact lenses 4 necessary

Crink only boltled beveragas (inCluding water) or
beverages made with boiled waler. Do nol use ice
cubes or eal raw seafood, rare meat or dairy
products. Eat well-cooked f00ds while they are
still hot and fruits that can be peeled without
conlamination. Avoid roadside stands and street
vendors.

Swim only in well-maintained, chlorinaled poois
or ocean watar known {o be free from pellution;
avoid frashwaler lakes, sireams and rivers. Wear
clothing which reduces axposed skin and apply
repeilants containing DEET to remaining areas.
Sleep in well-screened accommodations. Carry
anti-iarrheal medication, Reduce problems
related 10 sun exposure by using sunglasses,
wide-brimmad hats, sunscreen lotions and lip
protection.

Specific Concernsg

+ AIDS occurs. Biood supply may nol be ade-
qQuataly screer :d and/or Singla-use, dispesable
needles and s; ringes may be unavailable.
Whan bossible. travelers should deler medical
treatmant unti: r2aching a facilty where safety
can be assured. {Reponts indicate that the
Saudis routinely test bioed donations for AIDS.)

« Dustis a year-round problem and an aggrava-
tion 1o allergy sutferers. :

+ Snzkes are se'dom seen, but are occasionally
found, along with scorpions,

Embassy Phone Numbers

Direct dial country code = 965.

Al Khobar (city code = 3)

British Trade O'fice - 857-05235
Dhahran (city code = 3}

U.S. Consulate General - 851-3200
Jedda {city code = 2)

U.S. Consulate General - 667-0080

British Consulate General - 683-7282
Riyadh {cilycoce = 1)

U.S. Embassy - 488-3800

Brilish Embassy ~ 488-0077
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Mataria risk areas in Saudl Arabla:

Malaria risk gxists throughout tha year in ail areas
gxcept the Eastem, Northem and Cantral prov-
inces, the high altitude areas of Asir Province, and
Ihe urban areas of Jeddah, Mecca, Medina, and
Tafl. (WHO reports risk Is predominantly in P,
faiciparum form.)

7 Malaria Risk Area

AL QURAYYAT
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EXECUTIVE SUMMARY OF HEALTH THREAT

The greatest immediate DNBI threat to U.S. personnel deployed to Sa
and !raq will be heat related. Jel Iag psychologlcal stress physnca_i exerhon andt

quarts per hour) and command emphasis are important p:
desert.

to tactically significant performance decremer
effects of the heat. Acute respiratory disea
dusty environment. Serious emphasis on food

Within the first month of deploymen mic o epidemic levels of febrile Hinesses can
’ S (sand fly fevers, dengue, Sindbis, Congo-Crimean fever),
enteric fevers, hepatitis A, ial diseases are all possible candidates. Of this group,

Sand fly fever is the most

ine prophylaxls i the tactical s:tuahon brings treops into endemic areas.
Although'el it P. faicparium has not been confrned in the area, clinicians need to be

only in the fewy $) couid be prevented with weekly doxycycline if potential exposures occur.

After several weeks into deployment, the diarheal problems and febrile illnesses will still manilest
themselves, but other diseases such as hepatitis B, cutaneous and visceral leishmaniasis, and helminthic
infections may be noticed. Acute schistosomiasis may also be a problem it troops traverse bodies of
fresh water. In addition, health problems plus the continued strain of battle readiness will generate
psychologlcal problems, and troop tensions may be acted out.

Ongoing medical surveillance will be important because tracking disease incidence will provide

early recognition of outbreaks, evaluate disease control measures, optimize therapy, and broaden the
medical intelligence base.
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Saudi Arabia, the largest country on the Arabian peninsula, is approximately the size of the eastern half-
of the United States. Saudi Arabia borders Kuwait and Iraq on the northeast and Jordan on the north-
west. Most of the land surface is sand, making up the Great Arabian Desert in the southeast. The
northem areas are grassy and scrub steppes, while the eastemn coastal plains are lowlands. The desert
climate, from March through September (the hottest months), allows lemperatures exceeding 120°F,
dropping abruptly at night into the 70's. Winter weather is usually mild, although freezing temperatures
may occur. The weather in coastal regions is moderated by the bodies of water; however, the humidity in
some places is over 85% and frequently 100% for lorig periods of the year. The average annual rainfall ot
four inches may come in only one or two torrential rains. Entire areas may not receive rain for several
years. No permanent rivers or bodies of water exist, making oases important reservoirs. Desalinated sea
water is a major source of potable water in parns of Saudi Arabia. The level of sanitation is generally
higher than that found in most other Middle Eastem countries. o

KUWAIT

The State of Kuwalt is located in the northeastem comer of the Arabian Peninsula, bordering Saudi
Arabia on the south, Iraq on the north and west, and the Persian GuRt on the east. The country is sandy,
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riveriess desert with small hills. June, July and August are the holtest months, with temperatures
usually between 110-115°F during the day. Sand and dust storms occur year-round but are most
common between March and August. The mean annual rainfall of four to five inches occurs during
Decembet and January. These winter months are ¢coot enough 1o require a coat (60's). The humidity
varies throughout the year: from 20% in June through August to around 60-70% in the winter months.

IBAQ

Except for a very narrow neck of land extending between Kuwarl and Iran 1o ih Persian Gul, Iragis a

Desent) occupies the west and southwest regions of the catinlry. The:Acttest months, June through

August, are dry and temperatures go up 10 1109F. Freezing ler Jres oocur during the winter in the
north and northeastern regions as well as in the westem dese weal rainfall in the south and south-
wes! ranges from four to seven inches and falls from November The Shamal winds, from mid-

June to mid-September, bring very dry air. Thig aik promotes evapo . and intensive sun-heating of
the land surface, so vegetation requires exie ion to survive. “Sharqi winds in Aprl to June and
Sepiember to November are dry and dusty, gus fien accompanied by violent dust siorms.

TEMPERATURE AND RELATIYE HUMIDITY i OR DURING LATE SUMMER/EARLY FALL

Avg. Dalty High

Avg. Dally Low Rel. Humidity
GF :
Al Kuwayt, Kuwalt
86 48%
81 52%
74 62%
Al Qay
mn 18%
72 17%
65 25%
Dhahran, Saudl : v
August 108 -85 46%
September 103 81 51%
October 95 74 59%
Riyadh, Saudl Arabia
August 108 76 27%
September 103 72 33%
October 94 61 36%
Baghdad, Iraq
August 110 76 23%
September 104 70 27%
October 92 61 36%
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THE PEQOPLE

The indigenous population of these lands is largely descendant from the same nomadic desert people.
The Islamic religion has significantly impacied the chdracter of the inhabitants. Numerous sects and
subsects within this religion have hnstoncally maintained deep—seated rivaln‘es contributing to local unrest,
fatalistic view towards iliness, mnsionu ne, and death. The soldier's guarantee of going to Allah after dying
in battle nurtures manial fervor. Disregard for caution when driving motor vehac!es belief that religious
practitioners have medical healing powers, and human-wave attacks in war ar ical examples ol how
their belief in Allah affects their behavior.

MEDICAL THREAT ASSESSMENT: SAUDI ARABIA, KUWATIT, IRAQ

The disruption of normal circadian rhythms encguntered when r.

Crossing several time zones will
resultinlatigue irrilabimy headache, reducecf

nd early morting wakefulness within the first
ated by the usual pressmg need upon

arrival to eslabl‘sh the base camp and reconnoit
ment. Scheduling sleep belore deployment 10 coR
and caffeinated beverages, maln!auung adequale : on (two lo three glasses of water during every
four hours of tlight), and refrai key factors fo counter the effects of jet lag. The
use of 0.125 mg Halcion at deps ile refraining from alcohol and sleep interruption, has much

le Eastern time zones, avoiding akcohol

ground situation, the foreign environment, the threat of strange
alion of deployment, and the threat of personal harm, compounded by jet 1ag,
ely affect sleep patterns, the ability to rest, and hence the performance of
, adequate rest (when possible 12 hours on duty, 12 hours off duty and

The hot environment in this area is worsened by dry breezes in some areas and high humidity in others,
making the heat significant even for the indigenous people. Unacclimatized personnel, under stress,
suffering Jet lag, dealing with the loglstical problems of water supply, and facing the physical
exertion which accompanles deployment, are particularly susceptible to heat Injurles, to Include
heat cramps, heat exhaustion, ang heat stroke. Thesae Injuries should be expecied 1o be the
dominating Initial threat (often greater than the enemy forces). Measures anticipating heat casualties
and insuring hydration and acclimatization (usually requiring 10 to 14 days) must be instituted and ol
lowed. Simple measures by which each individual soldier can monitor and prevent dehydration must be
broadcast.

Other sun-related problems like sunbum, vision disturbances, and lip and mucosal surface chapping
should be expected. Sunblock and chapstick or vaseline should be used. increased incidence of colds,
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fu, allergies, and respiratory/sinus/ear infections are typical medical problems also encountered in this
dusty, sandy environment. Wearing a cloth around the neck that can be used as a cover for the nose and
mouth in dusty conditions is heiplul.

BESTS AND YECTORS

Insect and animal pests indigenous to this area present problems as vectors for giséase spread and/or
because of their ability 1o inflict bodily harm by biles or venoms. Sand fly fever Is a significant military
threat. Sand flies are also responsible for both cutaneous and visceral leishmaniasis, which occur inthe
Middle East. Mosquitoes carrying malaria, dengue fever and other arbqv are prevalent.
Filth files are the most sngnmcant msecl problem in the desen, spreading diseases as cholera,

Anry practices of ft

Fleas are responsble for murine typhus and smah, sporadnc breaks of plague in the region. Lice area
common problem in the Middle East and may be Iransmttted ewly anvfved miltary personnel by close

6 possile. Ticks in the region may

gic fever. Leeches in the

lem.

transmit tick-bome relapsing fever typhus, and Cmnean—Congc.
marshy southeast area of Iraq present a psychologccal and physi

The wolf spider (hairy “tarantula®) is found alo
Widow is present. Scorplons may be found
Gulf area reportedly can kill a man in four hou
antisera exists. Snakes found in the Mnddle Easti
cobra (Naja haje), both elapids.
{Bitis spp.), homned vipers (Ce:

the Desert black snake {w. aegypna) and the
r most of the human bites, include puff adders
rs (Echis spp.), false homed vipers

. Packs of feral dogs are known to be aggres-
sive and shquid be avmd € j
raised high from the grour

due 1o the difficulty of digging in the densely compacted
ound squlrrels are naturally infecled with Leishmania and corrpleie the

The possible medical problems in this region of the world are considerable. A tentative prioritization of
historical threats to form the basis of preventive medicine planning and practice is warranted. This
prioritization is based on the potential for tactically significant morbidity and the availability of eflective and
easily implemented measures 1o mitigate the threat.

List of Diseasa Threats and the Primary Preventive Measures to be Emphaslzed

1. Heat Related injuries adequate hydration and sak replacement

2. Diarrheal diseases strict field sanitation

3.  SandFly Fever personal and area vector control

4.  Hepatitis A ISG and sanitation

§. Malaria weekly chloroquine, personal proteclive measures and area
: vector control

6. Other Arboviral diseases personal protective measures and area vector control

7. Helminthic infections food sanitation and behavioral measures

8. Leishmaniasis persocnal protective measures and local vector control

9. Schistosomiasis proper wearing of the uniform and exposure avoidance
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10. Sexually Transmitted Diseases personal protection

11. Meningococcal Disease immunization
12. Q Fover behavioral measures (e.9. education and avoiding sheep sheds,
bams)
13. Plague rodent control, immunization, and chemoprophylaxis if needed
14. Rabies animal avoidance, immunization if needed
15.  -Spirochaelal Disease doxycycline if exposure likely
16,  Typhus sanitalion and personal hygiene
- 17 Toxoplasmosis food and walter sanitation .
18.  Brucellosis avoidance of unpasteurized dazy
19 Trachoma fly control

20. Anthrax behavioral measures

ly is the primary medical
dreatment. it is a command
because U.S. troops are
aminated, the equipment on which
sandy environment, and the

problem, & also exacerbates other diseases, obluscating di

responsibllity to prevent heat injuries, and this may be a diffi

unacclimatized, water supplies are extremely imited and may be

we rely to ameliorate the situation may not lunwonophrnany in the
'in

Traveler's Dlarrhea
Diarrheas within the first two.

mplications resulting from dehydration in the excessive heat
' . Aggressive rehydration with oral rehydration salts and
intravenous fluids # needed tibioti
indicated; empm.. dmgs onen

f then onty for limited amoums of time. Prompt antibiotic treatment,
resotve mosl diarrheas within: 24 hours.

, Saimonella spp., Shigella spp., and Campylobacter are common food-
and water-bo logies, which can be prevented by early and aggressive preventive medi-
cine measures, nd washing, water purification, adequate cooking, pasteurization, camp
sanitation, identification of carriers, and vector control to eliminate or reduce filth flies.

Enterotoxirrfing

‘Norwalk and Norwalk-lIlke viruses are common causes of diarrheal outbreaks. Severity of dehydration
may be greatly increased due to the heat, and resultant problems may magnify these usually self-limited
diarrheas.

Other Enteric Infections

Typhold presents a potential threat in the regional and miliary settings under consideration. Typhoid
immunization is recommended, but in no way substitutes for preventive measures. The threat of cholera
is a region-wide but relatively minor concem that sanitation and other preventive measures can success-
fully overcome more readily than the marginally effective immunization. Cholera has not been a signifi-
cant threat In WW 1 or recent US conflicts. Ameblasls and glardiasis are widespread throughout the
region.

3. SAND FLY FEVER This sell-limiting but debilitating flu-like febrile iliness is the most widespread

veclor-borne disease in the Middle East, having its peak incidence in Augusl. The epidemics occurming
during military operations in the two World Wars make Sand fly fever of major concern lo present deploy-
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ments. Use of repelient-impregnated netting (spray monthly with parmethvin insecticide), skin and
clothing insect repellents, and property wom uniforms to minimize accessible skin surfaces are measures
to combat the sand fly vector, Sand flies are most active from dusk to dawn. . Area residual insecticides
should_lpo applied to sand fly habitats around human dweliings (e.g. sandbag crevices, cracks in walls
and soil, etc.).

prophytaxis with chioroquine {300 mg base or:
such as use of repeliant and bed netling, wilf

6. OTHER ARBOQVIRAL FEVERS Dengue
virus, is present in the region, but n recem e
immune population, like deployed ad out.  West Nile fever, transmitted by mos-

quitoes, and Crimean-Congg orrhagic fever, trausrrrtted by several means including ticks, have

*Collated from: .

Denny SC, ed. Medical Reference Guide. Travel Health lnformauon Semce(sm) ‘Milwaukee, Wisconsin:
Shoreland Medical Marketing, Inc, 1989,

Magzoub M. Plasmodium falciparum and Plasmodium vivax infections in Saudi Ambna. with a note on the distribu-
tion of anopheline vectors. J of Trop Med and Hygiene. 1580:83;203-206.
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10

scaftered incidence in the general region. Repellents, netting, and other vector control measures are all
necessary precautions. Sindbls, another fever causing virus that is associated with arthritis and a
papular or vesicular rash, transmitted by Culex univafialus mosquitoes, has been isolated in provinces
adjacent to the Gulf of Arabia.

7 HELMINTHIC INFECTIONS Ascanas:s. ancyclostomaasns (hookworm), emerobuasns echanooocoosns

non-healmg ulcers several centimeters in diameter. While
ence can be psychologically disturbing, and its inpatient tr.
health care system. Visceral lelshmanlasis, an often fataf’
revelves around avoiding sand fly bites through vector control
protective measures. Sand flies can penetrate through standa
" the nelting with permethrin insecticide is advised::

acutely debiltating disease, its pres-
Yo' prolonged and impact on the
occurs in this area. Prevention
repellents, and other personal

ito netting, so monthly spraying of

9. SCHISTOSOMIASIS Schistosomiasis ($
water sources in the region. It can present initi g
readiness. Proper wearing of the undonn for of cercaria with the skin and minimizing
potential exposures are key to
prohibited.

d S. haema!obmrm is found in many fresh

10. SEXUALLY TRANSM

. Stal disease is endemic 10 eastem Saudi Arabia. Transmission to man may
be by inhalation o duosts from infected goats and sheep and from comsumption of raw cow’s mik.
While the indigenotss population will have acquired immunity, naive transient military units are very
susceptible 10 outbreaks ol shont duration, necessitating vaccination or safe disposal of infected animals.

13. PLAGUE Yersinia pestis, transmitted by infecled fleas which usually live on rodents, is endemic in
parts ot the region. Reported cases have increased especially in the southem region of Saudi Arabia.
Poor sanitation, promoting growth of rodent populatnons contributes to the nisk of outbreaks. Immuniza-
tion is only about 50-70% effective.

14. RABIES The large feral dog population makes this disease a year-round concem, though of small
proportions. Avoidance of these animals as well as forbidding the usual camp pets accompanying long
deployments is the best action. Special Operations troops who routinely operate within the indigenous
population should receive the rabies vaccination series. Medical ireatment facilities should be prepared
with rabies immune globulin (RIG) and human diploid cell rabies vaccine (HDCV) to treat bites. '

15. SPIROCHAETAL DISEASES Leptosplrosis: This disease is distributed workiwide and has been

one of military significance. Most areas of Saudi Arabia are low risk, but the marshy areas at the south-
eastern tip of Iraq have conditions that are ideal for this infection. Relapsing fever: A louse- of ick-bome
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spirochaetal disease, I is assoclated with poor personal hyglene and is endemic in the population,
Epidemics may oCCur.

16. TYPHUS Bothflea-borne murine typhus and the louse-borne epidemic typhus occur. The murine
type Is found wherever large rodent populations exist, a common condition in war camps and areas where
wasle disposal is difficull. Louse-bome typhus occurs in the northem regions of Sgudi Arabia, and its
tendency for outbreaks during crowded unhygienic conditions needs emphasis

17. TOXOPLASMOSIS The numerous mammalian reservoirs and the 33
Arabia make this infection mentionable, though it is usuallty asymptomatic. -
exposure lo feline excrement are the modes of transmission.

man prevalence in Saudi
of infected meat and

18. BRUCELLOSIS News sources have reported epndemlcs

19. TRACHOMA This chlamydial infection of the eye, lransm hanically by files, has epidemic

nent. It is especially aggravated
by sand and dust.

20. ANTHRAX Outbreaks occur. Spores ol |
Undercooked, infected meats as well as spores
transmission.

& possbility of contamination of all food and water sources and medical
equipment, the “of medical procedures, and the complication of routine medical treatment in a
comaminated environment. Sufficient planning to face medical and logistical problems generatedby a
CW/BW situation must be undenaken. The usé of multiple CW agents as well as CW and BW agents
used simuttaneously may occur. Furthermore, their deployment can occur far from the front line—
anywhere in the COMM-2. Thousands of casualties resulting from a single attack can quickly overwhelm
the medical system unless these scenarios are properly anticipated and rehearsed. All echelons must be
prepared to decontaminate and ireat these patients. Remember: although the number of casuatties from
chemical warfare in World War 1 exceeded those from arry other munition, the latality rate was very low
(1-2%).

(BW) inclinati

A critical problem for medical personne! will be avoiding self-exposure as they care for contaminated
casualties. Casuatties should be treated and decontamnated as far forward as the tactical situation
allows. The enemy’s known chemical agents, mustard and nerve gases (GA, GB, GF), will be more
concentrated in the heat but their persistence will be shoriened. Furthermore, these agents do not finger
in the sand as long as in arable soils, decreasing the length of the threat. Missions Oriented Protective
Posture (MOPP) gear will markedly increase the risk and rate of heat injuries. Sel-treatment with
atropine will result in a markedly decreased ability to sweat, causing severe hyperthermia. Matter
removed upon debridement of contaminated wounds should be deposited in household bleach
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(5% chilorine) anly, as higher concentrations combined with mustard gas will result in conflagration.
Secondary vaporization of blister agents and slow absorption of nerve agents through: the skin may result
in delayed sarious manifestations of exposure. Also, vaporization of nerve agents from debridement
products alone may be lethal to the medical staff.

AIDS occurs and the local blood supply may not be adequately screened. Single-use syringes and
needles may not be available in the indigenous hospitals, making the threat of HIY. and hepatitis B
contamination high. Although Saudi Arabia purportedly routinely tests blood dc for HIV, the quality
of the test procedures used is unknown.

Awareness of the prevalence of illickt drugs (e.g., opium) in these generaf regions.
cions for drug-altered behavior and related diseases. Individuals requinng daily
hormone, antihypentensives) should carry adequate quantities
Extra contact lenses and eyeglasses should likewise accompa

raise suspi-

s (eg. Thyroid
1. shortages.
the soldler on the depioyment.

SPECIFIC RECOMMENDATIONS
IMMUNIZATIONS AND PROPHYLAXES

given to all deployed, with boosters given

.06 ce/kg for 3-5 months of protection). Typhold
years}. Though the efficacy of this immunization
field setting offsets the discomiort of the shot. The menin-
5ic Jrainees, is required to be current within five years.

I3 receive the pneumococcal and meningococcal vaccina-

lmmune serum glowhn to pfeve‘nt hepatitis A s

gococeal vaccinaﬁon. w
Soldiers who are asplenic
tions.

MR, tetanus/diphtheria, polio). A one-time adult booster of
ted a full primary series of OPV or IPY may be given (pofio 1 prevalent
ERRndation has usually been met in basic training. A one-time measles booster
5 recommei ] 3 bom after 1956, though again this has usually been accomplished in basic
training. All Kers should have been immunized against hepatitis B. Special Forces
soldiers and an should receive the rabies vaccination series. Cholera vaccine, however, is
too limited in eﬂediverress to warrant its administration. Instead, sanitation measures should be em-
ployed to the fullest extent. Plague requires a series given over six months, and the threat is not per-
ceived as presently being significant enough to warranf immunization.

Malaria prophylaxis with chloroquine should be started two weeks prior to deployment and continuedon a
weekly basis until four weeks after malaria exposure ceases. Primaquine should be administered on a
weekly basis (45 mg) for eight weeks after expasure ceases (or 15 mg daily for 14 consecutive days # not
G6PD deficient). Screening for GEPD deficiency is desirable before placing someone on primaquine. i
mission requirements deploy personne! into the marsh areas of southeastem Iraq, where they may have
1o traverse bodies of fresh water potentially contaminated by the urine of animals, weekly doxycycline
prophylaxis (200 mg) for leptospirosis may be desirable.

HEAT
Hydration enforced by command emphasils is required. “Feeling thirsty” has been shown to be insutfi-

cient in predicting hydration needs, and scheduled water drinking is necessary. Hyponatremia by
overhydration can best be avoided by regularly eating combat rations to provide adequate salt intake.

PART B PAGE 61



13

Decreasing activity in the mid-day is the Middle Eastern method of coping with the environmert. The use
- of sunglasses to avoid wind and dust Irritation 10 the eyes as well as to diminish glare is necessary. Head
gear to shade the face and neck and provide cooling o the head is also needed. Protection gver the ears
and nostrils is often needed 10 keep dust and sand pdrticles from entering these orifices. Clothing and
high-grade sunscreen to protect the skin from sunbum is especially necessary for U.S. troops unaccus-
lomed to the doubly intensive sunlight in the desert. Lip balm is necessary 1o prevent lip chapping.
Soldiers must be cautioned not to hand!e objects left in the sun (vehicles, wat , efc.) to avoid third
degree bums. Petroleum products stored in cans must be vented to prevent expansion and explosions
fesulling in significant injuries.

WATER

As in any lield setling, and especially in large unit deployment
is marginal, disease can spread rampantly through food a

ptacles for infectious agents,
e individual, depending upon the
ainers can be (and are) easily

making the treatment of all water supplies mandatory for the u
specific mission). Field water tanks, Lyster bags, and other stora
contaminated by inadequate purifying techniqu

8 bottled water only if the seal has been unbro-
ated water) unless 1he:r source and handhng is

ed # possible, stored covered, thoroughly cooked, and served piping hot,
ood (U.S. or indigencus). No sealood or shellfish should be eaten raw.
aminaled with enleric agents. Locally procured fnuits are usuatly consid-
ered safe if they e; however, injection of local water (oflen contaminated) into melons is
sometimes used to ingrease the weight and therefore the price of the item. Eggs shoukd be well cooked.
Milk {except powdered and evaporaled milk) is unpasteurized and unsafe, as are butter, ice cream,
cheeses and yogurt. (The brucellosis reported in Iraq may be due 1o lack of pasteurization.)

INSECTS

The use of personal protective measures such as repellent, clothing, impregnated bed netling, staying off
the desert floor, checking all articles of clothing before donning, shaking out bedding before entering, and
“buddy” inspections, all are exiremely important in imiting the insect threat. The Ammy's current approach
to insect repellents involves use of two products, a DEET containing repellent lotion for skin (NSN 6840-
01-284-3982 code 2B) and a clothing repeflent called permethrin (NSN 6840-01-278-1336). Proper
wearing of the uniform In conjuction with this system will provide nearly complete protection from
vector-borne diseases. The repellent lotion should be applied 1o exposed skin including ears, face, and
neck. Its area of application should extend 2 to 3 inches under the edges of the uniform to prevent sand
flies from crawling under clothing. The permethrin repellent Is a spray that must be applied according 1o
the directions on the can. The entire uniform exterior must be sprayed until it looks wet. The permethrin
should also be applied 10 bed netting because the mesh is 100 large to be a barrier to the small sand thes.
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The clothing impregnant should be applied prior lo deployment ¥ possible and again after the fith wash-
ing. Maintalning personal hygiene, eflectively disposing of garbage and human waste, and keeping foods
and waler sources covered and fly-proofed are also of paramount importance.

It is recognized that the difficulty in implementing these measures may be severely restricted by the
tactical situation; however, the decimation of similar armies in this area throughout hislory by disease
alone must lend considerable weight to the emphasis on preventive medicine.

- YENOMOUS THREATS

Snake bites and scorpion stings may prove rapidly lethal. Capturing the snake
head if not too great a nisk, will aid in its rdentrhcahon Use the usual measures in

estroying the
the patient

a:ea are:

Professor Lattifi.(a physician)
Institute d'Etat de Serum et Vaccin, Razi
PQ Box 656

Teheran, Iran

(a source of regional antivenoms)

Andre Dedries (a physician and retired
10 Melchet

Tel Aviv, Israel Cairo, Egypt

Elazor Kochva Dr. Findlay Russell,
MD, PhD _ Protessor of Pharmacology
Professor of Zooks University of Arizona
Tel Aviv University Tucson, AZ 85721
[Note: Dr. Russell is
@ Zookeeper) considered to be ona
" of the top snakebite experts]

Historically, combal stress reactions occur at a rate of about one for every three or four wounded in
action. In a tense situation where opposing forces are anticipating but not engaging in action and where
environmental stresses are high, the number of stress reactions and siress related increases in disease
and non-battle injuries can skyrocket. The foliowing factors alt are applicable in this theater: defensive
posture; high NBC threat and use of MOPP gear; harsh, hot climates; inadequate water supply; and high
disease threal. Protective measures to be 1aken include maintaining high unit identity and cohesion,
placing combat experienced personnel throughout the unit, encouraging poputar suppornt both in the
theater and al home, keeping the troops informed, and refraining as much as possible from the “hurry up
and wait” routine, and making the tasks meaningful. ‘

A high degree of training will instill confidence in the equipment — not only in firepower, but in medical
capabilities and chemical pmledjve measures. Uncertainty about family and the folks back home adds 1o
the stress load, but family issues ke debt, sickness, divorce, while often ditficult to resolve at home,
become more burdensome upon deployment. Communication by regular mail is probably the most
important measure that can alleviate stress problems. A designated, concemed and reliable point of
contact in the rear who specifically handles family problems and special communications is required.
Phone calls should not be allowed as a means of treating stress. Not only will unwelcome news by phone
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add to the stress, but soldiers will learn to manifest stress symptoms In order to be granted the privilege of
calling (secondary gain for medical symptoms).

Misconduct combat siress reactions such as abusing drugs and alcohol, fighting among soldiers, and
awakening of racfal lensnons allcan be expecled to arise due fo the alien cu!ture and religion of the Arabs

Geneva Convenmn by the enemy. the monotonous duties whnch will inevitabl
posture and the availabiiity of “recreational” drugs {opium, elc.). Again, prote
ing alcohal availability, enforcing illicit drug prohibition, and communicating po
deployment locally and in CONUS. Promoting a spirit of cooperation with 1
duce the troops to the foreign culture and contribute to an understandmg ‘of their
polarization between the soldm and the people for whom he has bé

v e' factors include restrict-
far support for the

lation will intro-
-forestalling a

The burden of treating combat stress is on the leadership,
individual out of the medical system. Stress problems s
still giving the patient two to four days rest and change of
inactivity, but rather given purposelut, simple chores, such as
setting. Once labeled with a medical condition, soldiers ® aequnre !
a geruine medlcal condition — hence "battle {,

patient should not be allowed total
other patients in an aid station
ptoms which they believe will reflect

diagnosis. The wndespread attention to heat injue
home”, s¢ that manifesting such a probiem may red an honorable means of being evacuated
to CONUS. Pride in the unit, co nd leadership, identifying stress-related problems,
and treating them forward, but Dassi jor command objectives o avoid degradation of
troop morale.
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TOPICS

HOT WEATHER FLYING SENSE
SQURCE: TRAINING CIRCULAR NO. 1-13

HEADQUARTERS, DEPARTMENT OF THE ARMY
(18 JANUARY 1979)

Human factors
CLOTHING

Keep head covered

Wear trousers and long-sleeved shirts loosely to allow
ventilation

Use a cloth neckpiece to protect the nape of the neck

Do not attempt

to travel barefoot. Protect feet from blistering

and alkali burns.

DIET

Be careful of cultivated fruits and vegetables. They may be
fertilized with human excrement. it is easy to become
infected from these fruits and vegetables unless the skin is
peeled off or the outer surface is cut off. Cook all

vegetables before eating then.
TYPES OF HEAT COLLAPSE

Cramps
Symptoms
Treatment

Exhaustion
Symptoms
Treatment

Stroke

Symptons

Treatment

The first warming of heat cramps is usually cramps
of the legs or stomach muscles.

Keep the patient resting and give him salt
dissolved in water

In exhaustion, the patient becomes flushed and
then pale, will sweat heavily, and skin will be
moist and cool. Unconsciousness or delirium my
result.

Place the patient in the shade, flat on his back,
and give him salt dissolved in water (two tablets
to a canteen).

Heat stroke is a very serious medical emergency
which is due to a failure of the thermo-regulatory
mechanism and, in most cases, is characterized by
a sudden onset of delirium and coma. It is
associated with an extremely high body
temperature--above 40.6° (105°F) and an absence of
sweating.

Because this condition is often fatal, means of
effectively cooling the body must be instituted as
soon as possible. The optimum treatment is
immediate whole body submersion in ice water. The
individual should receive medical attention
immediately; but if there is any delay, the
unconscious person should be placed in a well-
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ventilated area and sprayed with cold water to
promote cooling by evaporation and convection to
lower the body core temperature below 39°C (102°F)
quickly. Heat stroke can be prevented by insuring
that unacclimatized subjects are not exposed to
heavy workloads in high environmental
temperatures.

ENVIRONMENTAL FACTORS
Lack of water
Wells are the source of most water on the desert.

Lack of vegetation
Desert vegetation is scant and specialized to withstand the
rigors of desert life.

WATER TABLE DEPTH INDICATORS

approximate
depth in feet
Palm Trees 2-3
Salt Grass 6
Cottonwood
and Willow 10-12

Extreme temperatures
The range of temperatures during the day is high as a result of
the direct effect of the sun's rays. The desert night brings a
rapid drop in temperature especially on elevated plateaus, as the
surface cools quickly under the clear night skies,

Bright sunshine and moonlight.

Low cloud density results in bright conditions of light durlng
the day and on moonlit nights.

Dust storms '
Strong winds may raise towering dense clouds of dust and sand.
This condition is more prevalent in sandy areas, but ex1sts to a
degree in all arid and semi-arid regions.

Rivers
Most deserts are crossed by rivers.

Factors affecting helicopter operations
Daytime temperatures
High daytime temperatures severely restrict the lift
capability of helicopters by reducing:
horsepower output
rotor efficiency
decreasing takeoff ability and rate of climb
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Sand and dust

Most aircraft maintenance problems are caused by sand and
dust created by aircraft hovering, taking off, and landing.
Sand and dust particles can:
pit windshields,
damage propellers and rotor blades,
act as an abrasive on internal parts when drawn into
engines.

To reduce wear and resultant maintenance requirements:

Wind

be careful to select maintenance, runup, refueling, and
takeoff areas that minimize the amount of dust and sand that
could disturbed by rotors propellers, or by the normal
winds.

cover all openings in the aircraft as soon as the engine is
stopped.

cover moving parts on the aircraft when not in use so that
exposed lubricated parts will not pick up sand.

Operate reciprocating engines at low speeds, whenever
possible, over loose sand.

Perform running takeoffs and landings, if feasible, to
reduce updraft of sand caused by rotors.

Use o0il or other dust palliatives on takeoff areas; however,
consideration must be given to the effect of the use of such
agents on camouflage and concealment.

Protect fuel and lubricant supplies from contamination.

Maintain adequate stocks of spares on hand to replace parts
which wear out more quickly in this environment.

frequently clean all moving parts to reduce the abrasive
effect due to accumulated sand.

and sand updraft
High and violent winds are common to desert areas. Aircraft
on the ground should be secured with tiedowns. The updraft

~of sand and dust may obscure the entire landing area,

especially when large numbers of helicopters are landing in
areas covered by loose sand.

Sand and dust problems can be minimized by
Selection of landing zones and approaches to exploit
the sand-free areas that can be found in most deserts.

Time landing to permit sand to subside or be blown from
the landing zone between touchdowns
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Use small separated landing sites in proximity to the
objective.

Navigation :
Lack of terrain features and poor reference points make
navigation difficult.

Security
Scant vegetation and lack of terrain features increase the
problem of concealment. Emphasis is placed on the use of
camouflage paint and nets. Aircraft in flight are easily
spotted from the air and successful evasive action is more
difficult because of the lack of protecting terrain.
Security of landing fields from enemy ground action is a
major problem.

Radio communications
The desert provides a poor electrical ground decreasing the
efficiency of standard military whip antennas.

Sand and dust often enter equipment.

TEMPERATURE, ALTITUDE, AND DENSITY

Standard conditions at sea level are:

Atmospheric pressure 29.92 inches Hg
Temperature 59°F (15°C)

Standard conditions at any higher altitude are based on:
Atmospheric pressure 29.92 inches Hg
(reduced to sea level)

Temperature 59°F (15°C) minus 3.5°F
(20°C) per 1,000 feet
elevation.

Factors affecting density altitude are:

Altitude

Atmospheric Pressure
Temperature

Moisture content of the air

Altitude

The greater the elevation of an airport or landing area, the less
the atmospheric pressure and the less dense the air.

Atmospheric pressure

The lower the pressure at a given elevation, the less dense the
air; the less dense the air, the higher the density altitude.
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Temperature
Even when elevation and pressure remain constant, great changes
in air density will be caused by temperature changes.

Moisture
The higher the temperature the greater amount of moisture the air
can hold. Therefore, as the moisture content of the air
increases, air becomes less dense; density altitude is increased.

FACTORS AFFECTING DENSITY ALTITUDE
AIR DENSITY HELICOPTER
DENSITY ALTITUDE PERFORMANCE
INCREASED
ALTITUDE DECREASED INCREASED DECREASED
DECREASED
PRESSURE DECREASED INCREASED DECREASED
FACTORS
INCREASED
TEMPERATURE DECREASED INCREASED DECREASED
INCREASED
MOISTURE DECREASED INCREASED DECREASED

High density and low density altitude conditions
High density altitude refers to thin air and decreased helicopter
performance
low density altitude refers to dense air

Hovering flight ‘
High density altitudes reduce the hovering capabilities of the
helicopter.

An increase in temperature decreases hovering capability.

An increase in the amount of moisture in the air decreases the
hovering ceiling.

Takeoff
For any given gross weight, the higher the density altitude at
point of departure, the more power that is required to make a
vertical takeoff to a hover.

Under certain gross weight and density altitude conditions, a
helicopter may not have sufficient power to lift off vertically.

Landing
‘ Because a pilot can hover at his takeoff point with a certain
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gross wight, it does not mean that he can hover at his
destination.

The following factors need to be considered to predict whether
sufficient power to hover at a destination:
Knowledge of temperature, expended fuel, relative humidity,
and wind conditions at the destination,

Use of charts in the helicopter flight manual, and

Making certain power checks in flight prior to attempting to
land

The heavier the gross wight, the lower the hovering ceiling.

The most favorable conditions for helicopter performance are the
combination of a low-density altitude, light gross wight, and
moderate to strong wind.

The most adverse conditions for helicopter performance are the
combination of a high~density altitude, heavy gross wight, and
calm or no wind.

- HOT WEATHER FLYING TECHNIQUES
Preparation for flight
Check for presence of sand and dust in control hinges and
actuating linkages.

Engine start, warmup, and ground tests
Engine start and ground operation should be accomplished from a
clean, hard surface.

Every effort should be made to minimize the sand from being blown
up around the main rotor and engines.

Taxiing instructions
get the helicopter airborne as quickly as possible in order to

minimize sand and dust intake by the engines and the danger of a
'whiteout!'.

Takeoff
A running takeoff is preferred for a wheel-type helicopter:
otherwise, a maximum performance takeoff is recommended.

During flight and descent
Avoid flying through sand ar dust storms.

Landing
The best procedure to minimize blowing sand and dust is a running

landing. If the terrain does not permit running landing, an
approach to touchdown should be made.

HOT WEATHER FLYING

PART B PAGE 70



CAUTION If operation in sand cannot be avoided, landing should be
made using an approach angle that is greater than the angle
used for normal approaches if a running landing is not
possible. The approach angle should be compatible with
available power. If a running landing can be made, the
touchdown roll should be kept to a minimum to preclude the
possibility of overloading the landing gear. All doors and
windows should be kept closed during landings and takeoffs
to help prevent sand from entering the cockpit and cargo
area. These procedures will lessen sand clouds and insure
greater visibility. Hovering and prolonged operation in
sand should be avoided because unpredlctable foreign objects
damage can result.

Stopping engines
The engine should be shut down as soon as practical after landing
to minimize the ingestion of sand and dust.

Before leaving the helicopter
Install all protective covers and shields and leave windows open
to ventilate the helicopter, except when sand and dust are
blowing.

HAINTENANCE CONSIDERATION IN THE DESERT
Engine operation
Operate engines as little as possible, and for piston engines at
low speeds when in use. After shut down, install appropriate
covers for the aircraft.

Maintenance sites
Select maintenance sites on the hardest ground available free of
loose gravel and sand. If this is not possible, test engines
over rock-filled pits or over canvas-covered areas.

0il change
Change frequently to minimize internal engine wear.

Fuel contamination
When transferring fuel, filters and screens should always be
used.

Securing aircraft
Winds are sudden, violent, and frequent in the desert. All
aircraft must always be securely tied down.

Greenhouse effect
Even during a typical north temperature zone summer and with the
cockpit partially open, the greenhouse effect will cause severe
thermal stress within the cockpit during prolonged ground
standby. Thermal stress can be reduced by maximizing forced
cooling by appropriate location of the aircraft to catch the
prevailing wind and opening the cockpit to air.
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INSPECTIONS - Besides the preflight and daily inspections, check the
following:
Brake systenm

During summer do not set the brakes during the cool part of
the day or when the temperature is expected to rise. This
may cause rupture of brake lines and damage parts due to
expansion of fluids during changes in temperature. Wheel
chocks should always be used. Setting the brakes during
times of high temperature could result in the brakes
releasing when brake fluid cools and contracts.

Protection from sun
Cover clear plastic such as wind screens, helicopter bubbles
with canvas, salvage sheets, condemned parachute canopies,
or whatever will keep the sun off.

SURVIVAL
Generally, the best advice is to stay with the aircraft.

If travel is necessary, follow the easiest route possible by avoiding
loose sand and rough terrain and by following trails. 1In sand dune
area, follow the hard floor valley between the dunes or travel on the
dune ridge.

During sandstorm, take shelter. Don't travel with bad visibility.
Lie on side with back to the wind and if possible sleep through storm.
Don't forget to mark upon travel direction

Multiply estimation of distance by three, since the absence of
predominant features makes an underestimate likely.

Take care of your feet. Keep sand and ihsectsvout of your shoes and
socks by removing them while resting. Caution must be taken because
your feet may swell making it difficult to put boots back on.

Always travel at night and take all the water you can.

Procedures for desert operation

If you do not carry parachutes, make certain you are carrying a
canvas or other suitable shelter material.

first aid
Medical aid to crash victims is the first concern, then get
them in shade.

Drink plenty of water
Drink only small amounts at a time to avoid stomach cramps.

Each person will regquire about eight or more canteens of
water daily.
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Use extra salt with food and water

Eat your heaviest meal during the cool of the day

Water

Food

The body requires a minimum of 1 gallon each day. Keep clothing
on to keep heat out of your body.

Location of water is sometimes found under likely brush heaps or
sheltered rocks in semi-arid brush country.

Locate drinking areas frequented by birds.

Places which are visibly damp or where animals have scratched are
reliable places to dig for water.

Avoid taking large gqulps with drinking water. A small pebble in
your mouth may help keep your lips moist.

Look for animals at waterholes, in grassy canyons, low-lying
areas, or dry river beds. Animals are most commonly seen at dusk
or early morning. The smaller animals are your best and most
reliable source of food.

Shelter

Seek shelter from the sun. If you stay with the aircraft, don't
use the inside of it in the daytime; it will be to hot. Get
under the wing or rotor blade. Make a shelter of your parachute
or canvas if needed. The layers of cloth separated by an
airspace of several inches makes a cooler shelter than a single
thickness.

Firemaking

Whenever you find plant growth, use all twigs, leaves, stems, and
underground roots for burning. Stems of palm lease and similar
wood serve as fuel in or near an oasis. Dried camel dung is the
standard fuel where wood fibers are lacking.

Signaling

You can make a good improvised flare from a tin can filled with
sand soaked with fuel. To make dense smoke daytime signals, add
oll and pieces of rubber. At night, burn fuel or use other
material that produce a bright flame. The mirror is another
device for desert signaling or a brightly polished piece of
metal.
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Section 4 - Desert Operations

The arctic, tropic, and desert areas of the world ail have one thing in common:
conditions of extreme environment. These environments impose severe stresses on
men, materfal, and materiel. The causative factors producing these stresses

are different for each of these environments, but the end result {s frequently
the same--faflure of materiel to function as designed. The prime factors im-
posing environmental stresses in the desert are the thermal stresses caused by
solar radiation and ambient temperatures and the physical and mechanical stresses
caused by blowing sand and dust.

4.1 Heat Stress, Generally, hot-dry climates do not cause rapid deterioration

of mechanical equipment. However, certain elastomers, textiles, leathers, chemicals,
and plastics are susceptible to accelerated deterforation when subjected to high
temperatures and intense solar radiation over a period of time.

The temperature a materfal will attain under direct solar radfation depends on
{ts heat capacity, thermal conductivity, and reflective characteristic. Table §
preseqis the temperatures of some materials exposed to direct solar radiation at
Yuma.

Table 5
[Measurements recorded at stated ambient conditions)

Temperature

Anbient Afr 47.5%¢C gmagr)
Ground Temperature 70.0°C 144°F
Surface of a 105 mm HE round 71.2.C (146 F
(propellant inside) 62.5C (132°F
175 mm round standing on end 65.6°C (137°F
Steel rocket container painted blue 76.2°C i154°F
Steel rocket container painted white 59.4°C 127gF
Wooden box 57.59C (124°F

M60 tank exterifor surface 73.7° (150°F)

In all cases the temperatures of material exposed to direct solar radiation
exceeded ambient. However, a tarpaulin shade raised seven {nches above a round
to allow air movement prevented temperatures from going higher than ambient.

The intense solar radiation, besides causing high thermal stresses in materials,
alao contsibutes to high ground temperatures. Midday temperatures greater than
60°C (140°F) occur on both sand and desert pavement syrfaces. The absolute
maxigum hously temperatures recorded were 64.4°C (148°F) on sandy soil and
65.6°C (150°F) on desert pavement. The temperature extremes in the soil lag
behind the extremes at the surface so much that the highest temperatures at 25-
centimeters depth occurs near midnight. Therefore, as the surface of the desert
sand cools down at night, subsurface temperatures are still high. The extreme
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ground temperatures experienced in the desert can have a significant effect o
on bgried mines. Temperatures of mines buried in desert so?l increased to 58.9°C
(

138°F). This high temperature can cause changes in chemical properties of the
explosive resulting in {tem malfunction. )

Another facet of the solar radiation problem is that of high temperatures during
storage. Studies have shown that the standing boxcars and the tarpaulin-covered
storage modes were situations favoring maximum heat aCcumUTBtion. Ehe air near
the top surface of the boxcar reached a temperature of 66.7 C,‘(]SB F). Cartons
stored in the boxcar achieved a maximum temperature of 44.4°% (112 F) for the
botth cartgn. The load inside the boxcar retained temperatures in excess of
37.8°C (100°F) for over 14 hours. Materials subject to chemical reaction, such
as propellants and explosives, may be markedly affected by extended storage in
such heated boxcars.

4.2 Mechanical Stress. The characteristics of dust environment are of interest
because of the potential for this condition to cause rapid failure of many types of
Army equipment. The Advent of faster vehicles, helicopters, and ground launched
missites intensify the dust problem. The sand and dust phenomena are not only
associated with desert areas but also with temperate and tropic areas as well.
Generally all areas have dry periods, when sand and dust play havoc with mili-

tary equipment. The dust environment is usually a result of vehicular or per-
sonnel activity on the surface. Minor dust conditions can be a result of

climatic conditions, however, the frequency is negligible when compared to
man-made dust clouds.

4,2.1 Particle Size and Distribution. The size of a dust, particle (expressed
in microns) 315 usually understood to be the effective diameter-of the dust
particle since dust particles do not have a definite shape. Particle size bears
directly on dust formation and airborne dust movements.

Particle size distribution is represented as the percent of a. dust sample smaller
than a given dust particle diameter. The size distribution-is .relativeiy in-
dicative of the composition of the surface sofil material since particles of

least density and size will become available to the dust plume under moderate
conditions. When a surface soil {is composed of two or more basic soil materials,
the particle size distribution will indfcate this distribution with a double
distribution curve. For a clay-quartz soil the distribution below approximately
30 microns is indicative of clay particles with those over 30 microns consti-
tuting quartz particles. Table 6 shows the distribution and compostion of 4dust
particles from YPG vehicle test courses. The values are averages from several
test samples obtained from different courses.
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Table 6
Particle Sfze Distribution YPG Dust Course

Particle Size Percent Composition
(microns) by Weight
0-10 4.33 non-abrasive (82%) abrasive (18%)
11 - 20 2.88 clay, gypsum, quartz
2] - 40 .47 2 carbonate _
41 - 74 3,827 non-abrasive {31%) abrasive (69%)
75 - 149 21,28 clay, gypsum, quartz
150 - 250 22.85 carbonate
over 250 §1.37

As the table shows, abrasive content of the dust increases with particle size.
YPG vehicle test courses are composed primarily of larger size dust particles.

4.2.2 Dust Concentration., One of the most important aspects of dust eanviron-
ment is concentration. The dust concentration measured near or directly on a
moving vehicle 1s primarily a function of terrain, vehicle type, vehicle speed,
and climatic conditions. It 1s usually measured as a weight of particles per
unit volume. The methods and techniques employed in obtaining and measuring
dust concentrations are important in the accuracy of concentration data.

Several factors that influence concentration data include sampling period,
location of samples, type of filter, and climatic data.

Only the surface seil layer {is responsible for the dust environment. Any
mechanical or aerodynamic force which causes this surface layer of soil to be
agftated or moved is a dust generating mechanism. As 2 result, dust concentra-
tions are not constant but vary over time. Peak concentration occurs shortly
after a vehicle passes over the soil, and depending on particle size distri-
bution, the rate at which dust concentration diminishes is a function of the
square of the particle diameter. Relatively large particles descend much
faster than smaller particles: 40-74 microns at one foot per second; 150
microns in 3 feet per second and 5 microns at 0.01 feet per second. This wide
variation {n dust settling rate is highly important in dust sampling. Dust
concentrations for various levels of activity are shown in Table 7.
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Table 7
Dust Concentrations to which Armored
Personnel are Exposed

TIONS
oPERA MINIMUM ACTIVITY
DUST CONCENTRATION BY WEIGHT
(grams/cu. ft.)
pust Storm 015 - .30
Afrborne dust from infantry camp; some from
a3 road grader .0003
potor pool of a medical battalion; slow traffic .0004
givouac area, Sunday afternoon; fresh breeze .001
piv. Sug. Tent, Hdqrs., camp area .001
Mr base; planes taking off clean runway .001
“potor pool; ambulance driving in loose sand .00
Infantry training on regt., parade ground .001
Ordnance unloading depot, only 3 vehicles moving .001
Army truck road, dust raised by staff car .001
Regimental area of camp, normal traffic .00
gas dump, no vehicular movement, 1ight to no
breeze .001

Raflhead with light traffic, no convoy movements .00]
Repeated passage of X ton truck on tank trail .001

Raflhead with little traffic 001

Hdqrs. camp, 1ight traffic, fresh breeze .001

Ordnance unloading depot; heavy wind storm; no
traffic .001

MODERATE ACTIVITY
Infantry colum, 4 companies ahead of sampler .002

In convoy behind half-track .002
Asst. driver's seat; 1ight tank midway of

column of tanks .002
Evacuation hospital area; sandy surface,

fresh breeze .002
Corner tank battalion motor pool; 16 tanks and

1 truck moved .002
Entrance to railhead; almost continuous truck

traffic .002
Troop drilling--no traffic .002
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HIGH ACTIVITY
Maneuver road; dust raised by staff car
Convoy of cargo trucks spaced 100 yards
From % ton truck and wind-blown dust

Deliberate dust disturbance by & ton truck.

Convoy of trucks and towed 75 mm quns

Repeated passage of % ton truck through
pulverized silt bed

Alongisde moving tank column

Inside tank following another 150 yards

Convoy of trucks passing by

Following % ton truck

Thirty feet behind half track; loose sand

.003
003

004

.004
.005

.006
.037
.009
.010
00]8
.029
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MAPS QOF SOUTHWEST ASIA
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July mean daily maximum temperature.

Absolute maximum temperature.

Hourly temperature frequencies greater than 110°F. (July)
Summer dewpoints. |

Areas favorable to microblological deterioration.
Probability of equipment difficulty.

Gasoline storage life.

Long-term food storage life areas.

Short-term food storage life areas.

Limiting environmental conditions for Bustaine& light, moderate,
and hard work.

Areas of reduced performance.

July survival time without water.

Safe keeping time for non-perishable foods in open storage.

Daily water requirements for three levels of activity.
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Fg. 1: The above map, based on average daily high temperatures in July,
gives some idea of the high tewperatures likely to be reached during
the day. Because the figure is an aversge, bowever, spproximately
balf the days will have higher temperatures, and the other hsalf vill
oot be so hot. The map indicates that over a vast area many days in
July vill have temperatures above S0F; in a smaller but no less im-
portant area, temperatures above 100F are common.
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Fig. 2: Absolute maximum temperature figures are of limited practical

value, but this map indicates in & general way the extremes likely

to be reached. Tt is of inberest that the extreme high temperatures
are likely to occur at least slightly inland from the coast.
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Fig. 3: Both pérsonnel and equipment are affected adversely by extremely

high remperatures.

The reader must be aware that the percentages shown

are in relation to the total hours in July. If only daylight hours

were considered, the top category would be raised to "over 34 percent."
If only the five hours per day of maximum heat were consldered, the
top category would be increased still further to "over 96 percent.”
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SOUTHWEST ASIA]
SUMMER DEWPOINTS
' over 80
70 - 80
60 - 70
50 - 60
a0 - .50
: habw 40

Fig. 4

Mean monthly dewpoints are shown for the summer month in which they
are highest. Dewpoints near the coasts are high throughout the
reglon and are excessive {as high a&s anywhere in the world) on tke
Persisn Gulf and Red Sea coasts. Vapor pressure date. {directly
convertible to dewpoints) were available for some stazions, but fer
mahy places mean temperatures end relative humidity dnte were used
to obtain 2 good estimate of the mean dewpoint.
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SOUTHWEST ASIA

' DETERIORATION -

AS FAVORABLE
ICROBIOLOGICAL

MODERATE WITH
GOGD. VENTILATICN,
SEVERE WITH POOR
VENTILATION .

MODERATE WITH
POOR VENTILATION

The areas of Southwest Asia favorable for microbiological deterioration
are found only along the coasts; in most other areas the humidicy 1is
too low. This map of conditions favorable for microblological activicy
should in no way be construed to suggest that such activity is confined
to the areas shown; rather, it shows the areas that are especially
favorable.
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‘ PROBABILITY OF
EQUIPMENT DIFFICULTY

{Percent O% July Hours)

Over 20 Percent
10 -'20 Percent

5 - 10 Percent
( 1 - 5 Percent
) 0 - 1 Percent
e i = {
L
Fig. 6: This map shows the percent of July hours during which the Mobile

Bakery; Refrigerator, 25 cu. ft.; and Rough Terrain Fork ILift Truck
mey be ineffective. These three items begin to fail at temperatures
cf abvout 11O0F.
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LIFE
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Less ‘than.
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6---12
12 - 24
24 - 48

The above map, &s indicated, is made for a common type of gasoline,
which has a storage life of 12 months at 100F.
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Fig. 8 : Long-ferm for this map is more then 6 months.
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Fig.9 : Short-term food storage is less than 6 months.
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TABLE 1

SAYE KFEPIRG TIME FOR WON-PERISEASLE FOCDS IN OPEN STCRAGE®

BEVERASES:

Coffee, rossted, ground

Tea, soludle product

CERFALS AND CEREAL PRODUCTS:
Cereals, breakfsst, prepared
Cooxies and Crackers (biscults)
Flour, vbeat, bleached
Macaroal, spagheiti, vermicellt
Overses PX 1tems

Prepared mixes {bresd, cake,
doaghnut, pancaxe)

D.ADI! FOODS, FATS, AND OIIS:
Joe Crean mixes

Mik, 4ry, viole

Olecmargarioe

Zggs, vbole, debydruted

POOC SPECTALTY PREPARATIONS:
Chocolate, cooking, unaveetesned
FRUITS:

Boa-scid fruits

Ac1d fruits (eitrus, berries,
sour cherries)

Dried Trults, light

MEAZ, MEAT PRODUCTS, AND SEAFOCD:
Beef items

RATIONS, OPERATICNAL, PACKAGED:
Ration, Ipdividual, Comdat
Ration, Seall Detachment, 5S-in-l
S0UPg:

Souqp, been Or pes, precooked,
dehydrazed

SPREADS :

Apple butter, Jams, Jelifles,
aad Maroal ade

VEGETABLE ITEMS:
low-acid vegetables

Blgh-acid vegetables (tomato
products and ssuerkraut)

Jebydrazed vagetables

PACKAGTRG

Can, vacoum-pscked

Carton w/ianer bag
Special molsturs-groof
Cotton mod multiwall bag

Cortugnted fiberbosrd cartan
Special moteture.prool

Can

Can

Can

Can

Can

Can

BATE STORACE TTME 1N MOWTES BY AREA

*Table bas+i on data sunplied by QM Food and Cootainer Institute for the Araed Forces (4/7/23/5%)

*sPericds longer than § monthe

S+efyriods shorter than 6 ponths
A Tnd{vidual 1tezs are packaged (n Cans, Bewt-sesled ecvelopes, and flexible bags

Loog Term*™* i IT 1l 1v
Sort Termte I, I, I, IV,

Y 5 6 7 8
4 ¥ M

12 15 18 23

6 8 12 16

3 5 9 13

) 15 18 2

3 6 8 12 16
12 1T 2k 3k

3 ) T 10

5 7 1 12

<1 3 10 2% 3n
12 17 2% 3

2 3 Y 6 10
(1 g n x 2
2 3 1n

2 3 H 1n
2 » 3% M3

12 17 2

& 9 12 18 2h
5 7 8 12 15
10 13 18 2k

12 20 2k u

3 9 13 18 25
g 12 17 2% n
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The map above shows that there is a sizable area where average conditions
in July are too severe even for sustained light work. This should be
interpreted as meaning that approximately half the days are less severe
than the average, and on the most severe days work can be done for periods
somewhat shorter than 8 hours.
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AREAS OF REDUCED
PERFORMANCE -

See Explanation Below

L. H. Mackworih, Researches
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Fig. 11: 7This mep shovs areas vhere the performance of men doing lighkt
This is not

skilled tasks will be reduged dy about 25 parcent.
necessarily a dacreags in the amount of work done, but rether an
increase {n number of errors. For exaxple, & competent redio
operator located in ons of the stippled aress on an “"average” day
in July will make 25 percent more errcrs than he would if the tem-
peraturs vere 857 and the relative mumidity 63 percent. If the

opsrator, hovever, is highly skilled, ha probebly vill suffer
little or no performande decrement under the sevare cozditions.
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Fig. 12:

This map shows the predicted survival time for resting men when
drinking water is not aveilable. Survival is not ¢ongidered
likely when body weter loss exceeds 20. percent of bedy weight
(zbout 1k querts). Because survival time is influenced both by
the air temperature and by sctivity level, anyone ‘invelved in a
survival situation should avoid all unnecessary physical
activity ‘angd. seek shade .in the daytime. Necessary sctivities
should be carried out at night.
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REQUIRMENT QUARTS

WATER

DAILY WATER REQUIREMENTS FOR
THREE LEVELS OF ACTIVITY

30
251

A. Rest in shade.

B. Moderate work in sun. C.
20 C. Hard work in sun.

Y/
15 ~
//x.
° //////
5/'////
_____‘//

0

60 70 | 80 ?0 100 10 120
DAILY MEAN AIR TEMPERATURE, (°F)

Grapt 1: This graph shows valer needs, in quarts per day, for men at
three activity lovels in relation to the dally mean air tem-
perature. For example, if one 18 doing 8 hours of hard vork
in the sun (Curve C) vhen the average temperature for the day
i 100r (Horizoptal Scale) his vater requirements for the day
vill be spproximately 15 quarts (Vertical Scale).
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APPENDIX A
REFERENCES

1. This manual is only an introduction to the influence of
weather and terrain on desert operations in the Mideast. This
appendix lists publications with additional information. Some of
these manuals provide technical information such as how to
determine soil types. Other manuals and books are military
histories which record the interaction of weather, terrain,
equipment, and personnel. These histories help Marines to
understand how the technical information can be exploited.

2. Publications with prefix control numbers (PCNs) are stocked
at the Marine Corps Logistics Command, Albany, GA 31704-5001, and
can be ordered through the supply system. See section 3 of
chapter 3, MCO P5600.31F, Marine Corps Publications and Printing
Regulations, for instructions on ordering these and other
publications.

3. Publications of other Services which are not stocked at
Albany, GA may be ordered by following the instructions in
paragraph 3300.8 of MCO P5600.31F and in chapter 11 of MCO
P4400,84C

4. oOperational Handbooks are stocked at the Marine Corps Combat
Development Command. They can be ordered from the Commanding
General (WF12), MCCDC, Quantico, VA 22134-5001. To order by
telephone, call AUTOVON 278-3610/8, commercial (703) 640-3610/8.

Marine Corps Publications

FMFM 7-11H Field Behavior of NBC Agents
PCN: 13971180000
FMFRP 12-3 Artillery in the Desert PCN: 14012030000
FMFRP 12-4 Battlefields of the World War PCN: 14012040000
FMFRP 12-5 Combat Support in Korea PCN: 14012050000
FMFRP 12-6 Commentary on Infantry Operations and Weapons
Usage in Korea PCN: 14012050000
FMFRP 12-8 Topography and Strategy in the War PCN:
14012080000
FMFRP 12-16 Front-Line Intelligence PCN: 14012160000
FMFRP 12-20 Naval Reconnaissance PCN: 14012200000
OH 0-3A Operational Effects of Terrain and Weather
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51 Small Unit Leader's Guide to Weather and
Terrain. This manual discusses the basics of
terrain and weather; e.g., types of terrain
features, observation, importance of high
ground, fields of fire, terrain considerations
when establishing boundaries, reverse slope
defense, and sources of information on terrain
and weather.

CH O

OH 0-52 Remote Sensing Field Guide, Desert: A Guide to
Analysing Desert Landforms. This discusses
analyzing desert landforms 1f one is remote from
them; e.g., is studying a sand dune in an aerial
photograph.

OH 0-53 Afoot in the Desert. A guide to survival in
desert regions.

OH 0-54 The Persian Gulf Region, A Climatological Study.
OH 0-55 Desert Water Supply. A 1982 study.

OH 0-56 Southwest Asia: Environment and Its
Relationship to Military Activities.

OH 0-57 A Study of Windborne Sand and Dust in Desert
Areas.

OH 0-58 Problems in Desert Warfare.

OH 0-60 General Design and Construction Criteria for
Kuwait. This is a 1968 report prepared by the
Corps of Engineers.

Other Publications

FM 5-30 Engineer Intelligence PCN: 32000516000

FM 5-36 Route Reconnaissance and Classification PCN:
32000524000

FM 5-100 Engineer Combat Operations PCN: 32000525000

FM 5-101 Mobility PCN: 32000525100

FM 5-102 Countermobility PCN: 32000525200

FM 5-103 Survivability PCN: 32000525300

FM 5-104 General Engineering PCN: 32000525400

FM 5-~335 Drainage PCN: 32000603300

FM 5-530 Materials Testing PCN: 32000604000

A-2



FM

FM

3 =2

2

FM

FM

FM

FM

DA

5-541

21-26

21-31

21-75

21~76

34-3

34-81

34-130

90-13

101-5-1

5-545

PAM 20-236

Military Soils Engineering PCN: 32006050000
Map Reading PCN: 32002124000

Topographic Symbols PCN: 32002128000

Combat Skills 6f the Soldier PCN: 32002140000
Survival PCN: 32002142000

Intelligence Analysis PCN: 320033020000
Weather Support for Army Tactical Operations

Intelligence Preparation of the Battlefield
PCN: Not yet assigned.

Desert Operations PCN: 32008300000 The basic
desert manual

Mountain Operations PCN: 32008340000

River Crossing Operations PCN: 32008375000
Operaticnal Terms and Symbols PCN: 32010112200
Geology PCN: 34600155000

Night Combat PCN: 30500691700



